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The  title  of  this  book  has  been  chosen  for  its  brevity, 
and  with  no  intention  of  being  dogmatic.  If  the  desig- 
nation had  not  been  too  cumbrous  for  a modern  title- 
page,  I should  have  preferred  to  describe  the  work 
as  relatinir  to  a form  of  tuberculosis  in  man,  which  had 
the  characters  of  an  infection,  and  at  the  same  time  a 
suggestive  likeness,  in  the  morbid  products,  to  the  bovine 
form  of  tuberculosis  [Perlsucht).  I preserved  the 
atrected  parts  from  the  earlier  cases  without  any 
anticipation  of  the  views  that  I now  express,  and 
merely  because  they  seemed  likely  to  repay  study. 
The  examination  of  them  pointed  to  the  pearl-disease 
of  the  bovine  species  as  the  source  of  the  infection, 
and  each  succeeding  case  confirmed  me  in  that  opinion. 
It  was  from  the  tenth  case,  in  order  of  time,  that  I took 
the  distinctive  apjAcarances  shown  in  the  first  plate  ; and 
it  was  from  a case  that  occurred  after  the  work  had  all 
• been  sent  to  the  press,  that  I obtained  the  sjiccimens  of 
pearl-nodules  which  are  represented  in  the  woodcut  in 
Appendix  B.  I am  thus  encouraged  to  believe  that  the 
attention  of  the  profession  requires  only  to  be  directed 
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to  certain  |>oiuta  of  mor|iliological  resemblance,  in  order 
to  elicit  evidence  that  will  be  sulficient  to  settle  this 
question  of  a conveyance  of  tuberculous  disease  from 
the  Ixivine  s|>ecies — if,  indeed,  the  evidence  of  likeness 
in  form  and  structure  can  settle  it. 

My  o|»|)ortuuities  for  |>uthological  study,  in  tlie 
intervals  of  teaching  another  subji^t,  are  owing  to  the 
good-will  and  lils'rality  of  the  Phyhicianh  and  the 
Burueonh  of  Addenbrookk'h  Hospital,  and  I owe  my 
esjK'cial  thanks  to  Dr  Ijltiiam  and  to  Dr  IIradbuuy  for 
the  privilege  of  using  the  cases  U{>on  which  the  presemt 
work  is  bascnl. 

Camdmdob, 

24/A  D«ce%ni>rr  18^0. 
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CHAPTER  I. 

DEFINITION  OF  THE  SUBJECT. 

The  occurrence  of  anomalous  or  unaccountable  cases  of  general 
tuberculosis  would  appear,  from  the  published  records,  to  be 
by  no  means  uncommon.  But  the  pathology  of  tuberculosis  in 
man  has  in  the  past  been  surrounded  by  so  many  difficulties, 
the  interpretation  of  the  morbid  appearances  and  of  their  relation 
to  each  other,  has  depended  so  much  upon  an  ever-shifting 
theory  of  the  disease,  that  even  the  most  unaccountable  and 
mysterious  cases  have  been  regarded  as  only  a degree  more 
puzzling  than  the  general  run  of  tuberculous  cases,  and  have 
been  lightly  consigned  to  that  limbo  of  unexplained  or  half- 
explained  cases  which  occupies  so  large  a part  of  every  'post- 
mortem,  register.  The  group  of  cases  tliat  form  the  subject  of 
this  paper  are  probably  not  different  from  many  that  have 
occurred  before.  If  they  shall  have  escaped  the  fate  of  being 
thrown  into  the  general  unassorted  heap  of  tuberculous  cases,  it 
is  because  they  occurred  in  rapid  succession,  presenting  day  after 
day  the  same  associated  appearances,  and  thus  arresting  the 
attention  and  provoking  curiosity  to  a degree  that  isolated  cases, 
occurring  at  wider  intervals  of  time,  would  probably  have  failed 
to  do. 

On  the  17th  April  1880,  the  post-mortem  examination  at 
Addenbrooke’s  Hospital  was  on  the  body  of  a man,  aged  twenty- 
one,  who  had  been  admitted  with  pulmonary  symptoms,  and  had 
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tliml  Kudduiily  after  being  titirty-Hix  liouru  in  the  hospital.  The 
lungs  contained  a nutulx'r  of  Huft  whitish  inosMes,  up  to  the  sixu 
of  a waluut,  softened  in  the  centre,  nnist  of  them  round,  and  one 
or  two,  on  the  peripher)',  W'e4lgu-ghu)>ed.  The  question  was 
whether  they  were  not  secondary’  tumours ; but  tliey  differed 
from  the  sarcomatous  or  other  new  growths  that  occur  secondarily 
in  the  lung,  luid  they  differed  still  more  markedly  from  cheesy 
deposits.  Four  days  later  there  was  a }Htd~morUm  examination 
on  the  hotly  of  a woman,  aged  thirty-eight,  who  hatl  been  in  the 
hoHpiUd  six  months  before  with  typhoid  fever,  and  hud  been 
readmitttHl  with  obscure  alNlominaf  symptoms.  Acute  tubercu- 
losis had  botsn  diagnosotl,  and  both  lungs  were  found  full  of  very 
minute  translucent  tul>crcles,  and  one  lung  contuinotl  a single 
large  sharply -tlefiiu'd  W(Hlgo-shn{MHl  infarction  on  the  {>criphery. 
lliis  infarction  reailled  the  wedgo-sha]>e<l  masses  of  the  fonner 
cose,  but  it  differed  from  them  in  being  linn  and  tough,  and  of 
a bniwnish-yellow  colour,  like  a gumma.  There  were  two 
small  healed  ulcers  in  the  ileum,  and  the  ]>critoneuni  gener- 
ally was  covenal  by  an  eruption  of  hirgo  flat  tubercles.  Alsmt 
a wct?k  afterwards  (28th  April),  there  was  a examin- 
ation of  the  Ixxly  of  a girl  aged  seventeen.  The  under  surface 
of  the  diaphragm  and  other  parts  of  the  |>eriloneum  were  covere<l 
with  the  same  large  flat  tulicrcles  as  in  the  preceding  case,  and 
one  lung  containe<I  precisely  the  84tme  white  metlullary  tumour- 
like ma.H.Hcs  as  in  the  first  case.  One  of  the  white  massc’s 
(figured  at  the  top  of  Plate  III.)  was  distinctly  wedge-shai>ed. 
A few  days  later  (4th  May)  the  l»ody  of  a child,  agetl  eight,  was 
examined.  The  case  had  Iwen  a typical  one  of  acute  tulx;r- 
culoais,  of  about  five  week.s’  durati(»n.  The  tubercles  in  the 
lungs  were  large  and  white,  and  at  one  apex  they  were  so  close 
together  as  to  form  on  the  periphery  of  the  lung  a solid  wedge- 
shaped  mass  an  inch  long.  Lastly,  on  the  14th  May,  an  ex- 
amination was  made  of  the  hotly  of  a man,  aged  42,  who  had 
died  of  acute  pulmonary  disease  after  l>eing  four  days  in  the 
hospital  The  ap}>earance  of  the  left  lung  was  remarkable ; it 
was  intensely  cedematous;  it  presented  a number  of  large 
cavities,  more  or  less  smooth  in  the  interior,  and  containing 
l)utrid-looking  greyish  fluid ; one  or  two  of  the  cavities  in  the 
IHjriphery  of  the  lung  were  wedge-shajKjd,  and  the  lung  tissue 
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between  the  cavities  was  everywhere  occupied  by  round  nodules 
as  large  as  peas,  of  a uniform  size,  and  of  a dirty  grey  colour. 

I had  in  the  meantime  been  examining  carefully  all  the 
material  that  I had  collected  from  the  cases  as  they  occurred, 
and,  after  a time,  it  occurred  to  me,  from  certain  points  of 
likeness  in  the  morbid  products,  that  we  had  here  to  d<;al  with 
bovine  tuberculosis  communicated  to  man.  Certain  of  the 
morbid  appearances  led  me  to  go  back  upon  three  equally  un- 
accountable cases  of  tuberculosis  in  adults  that  had  died  in  the 
hospital  in  February  and  March,  and  from  which  I had  pre- 
served portions  of  the  affected  organs.  I did  not  hesitate  to 
include  those  three  cases  along  with  the  others  as  cases  of 
distinctive  and  specific  bovine  tuberculosis.  Having  examined 
the  whole  of  this  material,  and  having  been  kindly  permitted 
by  Dr  Latham  and  by  Dr  Bradbury,  in  whose  respective  services 
at  the  hospital  the  patients  had  been,  to  make  use  of  the  cases, 
I communicated  my  observations  to  the  Cambridge  Medical 
Society  on  4th  June,  and  the  communication  was  published  in 
the  Lancet  of  19th  June  1880.  After  recording  the  cases,  I 
continued : — 

“ My  contention  is  that  these  cases  of  tuberculosis  are  all  of  them 
cases  of  bovine  tuberculosis ; that  they  show  the  distinctive  and 
specific  characters  of  that  disease  in  their  pathological  anatomy  and 
are  related  to  it  in  their  etiology,  and  that  they  have  precisely  that 
relation  to  bovme  tuberculosis  which  glanders  in  the  human  subject 
has  to  equine  glanders.  Bovine  tuberculosis  {Perlsucht,  Pommelibre) 
is  a disease  by  itself,  as  much  as  glanders  is.  It  is  only  from  direct- 
ing too  concentrated  an  attention  upon  its  histology  that  one  would 
be  led  to  conclude,  with  Schuppel,^  that  bovine  tuberculosis  is  identical 
Avith  the  ordinary  indigenous  or  autochthonous  tuberculosis  of  man. 
It  has  Avell-marked  distinctive  characters, ^ which  appear  to  me  to  be 
reproduced  more  or  less  in  all  the  cases  above  related.  I must  con- 
tent myself  for  the  present  with  summarising  in  the  briefest  way  what 
may  be  considered  to  be  the  salient  features  of  the  cases  that  I have 
grouped  together,  Avithout  attempting  to  make  out  the  identity  with 
bovine  tuberculosis  from  point  to  point.” 

The  summary  related  chiefly  to  distinctive  appearances,  micro- 
scopic and  other,  in  the  lungs,  in  the  lymphatic  glands,  and  on 
the  serous  membranes. 

Since  the  first  series  of  eight  cases  were  published,  four  more 

' Virchow’s  Archiv,  vol.  Ivi.  (1872),  p.  38. 

See  Virchow’s  Lectures  an  Tumours  (French  translation),  vol.  iii.  p.  184. 
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111X011  of  prucixely  tho  sumo  nature  liavo  occurroxl  at  AtMon- 
liruuko’s  Hospital,  ami  these  I incluJo  in  the  present  jmper  by 
permission  of  Dr  Hnulbury.  They  were  examined  pod-murtnn 
on  26th  Juno  and  1st  July,  and  on  2»l  and  4th  Septemlx?r. 
The  case  on  1st  July  has  aflbrtled  mo  the,  Itest  specimens  that  I 
I^KSisesM  of  the  characteristic  pleural  outf^rowths  (fif^urod  in  Plate 
1.),  and  those  on  the  2d  and  4th  SeptemU*r  have  ufTurded  f^ood 
examples  of  the  intestinal  lesioiL  Tluate  additions  brin}{  up  the 
numlier  to  twelve.  I liavo  omitted  three  casiut  that  occurred 
within  tho  saaio  {wriod  of  seven  montlis,  us  l>ein^  somewhat 
nmhi;^ous. 

In  att4'mptiiiK  to  detach  any  {sirticular  ftrmip  of  tuU^rculous 
cases  from  the  f^>at  unassorttxl  congeries  of  such  cases,  one 
is  met  hy  difliculties  of  no  ordinary  kind.  The  characters  ex* 
emplilied  hy  the  prvs4*nt  scries  of  twelve  cas<*8,  characters  which 
I shall  niaintiun  in  the  sctpicl  to  be  distinctive  of  the  specific 
tul>erculosia  of  bovine  animals,  have  doubtless  all  of  IIkmu  been 
already  tiotecl  and  included,  in  one  place  or  another,  among  the 
manifold  characters  of  tubende.  There  is  proluibly  nothing  in 
tho  coloured  plates  which  those  w*ho  frtK|ucnt  the  dead-house 
are  not  more  or  less  familiar  with  ; while,  as  regards  the  micro- 
scopic drawings,  the  definition  of  tubercle  as  given  by  Kind- 
fleisch  * and  by  Schiippel  * would  cover  niiurly  all  that  they 
show. 

Hy  what  means,  then,  do  I hope  to  isolate  this  particular 
group  of  cases,  and  to  determine  for  them  such  specific  characters 
as  would  satisfy  the  classification  test  of  a systematic  zoologist 
or  a systematic  botanist  ? It  is  not  by  tracing  the  individual 
ca.ses  to  particular  sources  of  poisoning  or  of  infection,  nor  is  it 
by  the  test  of  experimentally  inducing  the  disease  by  the  inocu- 
lation of  the  sulwtance  in  animals.  I redy  solely  upon  the 
specific  and  distinctive  characters  of  the  tulKjrculosis  that  afl’ects 
the  liovine  species,  and  on  the  morphological  identity  that  I shall 
prove  between  that  kind  of  tuljerculosis  and  the  disease  that 
r.ceurred  in  the  group  of  twelve  cases  in  man.  Tlie  bovine 
disease,  in  being  communicated  to  man,  may  be  somewhat 
modified;  just  ns  glanders  in  man  is  not  precisely  the  same 

* Kindflcisch  in  Zicm«K>n’B  Ilamibwh,  vol.  v.  2,  p.  162,  fig.  1. 

• Sohiipiwl,  rrOtriuchungen  Uher  Lymphdriisen- TuberktUo$e,  Tiibingcn,  1871. 
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as  equine  glanders.  The  specific  tuberculous  disease  of  the 
cow  or  ox  is  a very  slow  disease,  which  may  escape  notice  for 
years  and  not  seriously  interfere  with  nutrition,  and  it  is 
probably  in  most  cases  inherited ; the  corresponding  disease 
in  man  is  of  the  nature  of  a more  or  less  acute  infective 
disease,  with  the  clinical  sjunptoms  of  an  infection  predomi- 
nating. But  so  remarkable  is  the  structural  mimicry  that 
resides  in  infection,  that  the  disease  communicated  to  man 
reproduces  the  special  anatomical  characters  of  the  bovine 
disease  with  a surprising  degree  of  accuracy.  The  older  German 
veterinary  surgeons  designated  bovine  tuberculosis  as  Meerlin- 
sigheit  or  “ Duckweed,”  from  the  curious  resemblance  that  the 
outgrowths  on  the  serous  membranes  have  to  the  dense  masses 
of  small  round  or  oval  leaves  that  fioat  on  the  surface  of  a pool, 
presenting  a somewhat  convex  surface,  and  imparting  the  notion 
of  solidity.  The  coloured  plates  of  the  disease  in  man  show 
several  instances  of  this  or  tlie  allied  appearances,  and  the 
upper  figure  in  Plate  I.,  showing  tlie  pleural  surface  of  the 
concave  base  of  the  lung,  from  one  of  the  latest  cases,  will 
probably  serve  to  suggest  "duckweed.”  Tlie  later  and  more 
usual  German  name  for  the  bovine  disease  is  Perlsucht,  or  “pearl 
disease,”  the  French  name  is  Pommeliere,  or  “ potato  disease,” 
the  name  in  Scotland  is  Angle-hcrries,  and  the  most  usual 
colloquial  English  name  is  Grapes.  All  these  names  are  popular 
designations ; they  all  relate  to  the  same  somewhat  superficial 
condition,  or  difierent  degrees  of  the  same  condition,  viz.,  the 
formations  on  the  serous  membranes ; they  involve  no  theory  of 
the  disease ; but  they  are  as  if  the  outcome  of  the  everyday 
observation  of  those  who  have  to  do  with  cattle  in  various 
European  countries.  “ Duckweed,”  “pearls,”  “potatoes,”  “angle- 
berries,”  and  “ grapes  ” present  certain  differences  among  them- 
selves, but  it  is  admitted  on  all  hands  that  the  disease  of  which 
they  are  the  colloquial  names  is  always  one  and  the  same.  It  is 
a specific  disease,  and  it  is  primarily  a disease  of  the  ox  and  cow. 
It  is  to  the  bovine  species  what  glanders  is  to  the  equine,  and 
what  syphilis  is  (perhaps)  to  the  human  species.  If  we  look  at 
bovine  tuberculosis  in  the  light  of  any  one  of  its  various 
colloquial  names,  we  cannot  but  admit  that  it  possesses  specific 
chaiacters,  which  would  satisfy  the  classification  test  of  a 
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«yHtemutic  imtuniliMl,  and  which  art*,jw  far  ox  they  j^o,  sulliclently 
Hxe«l  and  deterininute  for  an  art'iiimMit  of  inor]»holo;^ical  idenlilv 
in  the  human  auhjwrt  to  1m?  IniihhI  uj»on  th(?m. 

If  the  Ixivine  diiM'aiu*  had  Immui  liiniUui  in  ita  inanifestationato 
the  aertma  out^iwilia  fniin  wliich  it«  niinieK  are  taken,  no  ono 
would  ever  have  aaid  that  it  wa»  the  aiiineaa  human  tulH^rculoKia. 
It  alwaya  airerta  the  luii)^  ns  well,  and  an  almost  e<jually  constant 
chanu;tcr  is  the  iiu|dication  of  the  lyin|diutic  f»lan<ls.  I hope  to 
show  in  the  next  chapt4fr  that  the  aMections  of  the  lun^s  ami 
lymphatic  {{lands  an?  themmdves  K|MH*ial  and  distinctive  of  tlu? 
(liNease  in  bovine  animals,  cM|unlly  with  the  senius'inembnine 
out{{n)Wtlui.  If  the  naked*«*ye  chanu’ters  alone  are  n*lied  on, 
then?  m*e<l  Im?  no  <|ui‘stion  of  tin*  distinctiveneKs  of  the  morbid 
condition,  whether  in  the  luit{{s  and  lymphatic  {{lands,  or  on  the 
H4?nms  niembranes.  It  is  only  when  the  inicmsco|>e  is  applie<l, 
that  the  dis4*as(*  is  n*s<jlved  into  the  wime  fundamental  textural 
pnx:e^es  ns  wo  sup|K>se  to  la?  characU-rixtic  of  tularrculosis  in 
man.  That  is  the  contention  of  Schup]H‘l  ’ ; 1 shall  have  to  ex- 
amine the  ar{;utuent  of  that  author  at  some  leii{{th  in  sul>se(pient 
chapmrs,  and  more  particularly  in  ('hapter  VII. 

In  the  meantime,  an  obvious  objection  may  Imj  taken  to  the 
histoIo{{icAl  aixument  of  SchtipjM*!,  that  l>ovinc  tuberculosis  and 
human  tuU*rculosis  are  two  aincurrent  and  identiail  forms  of 
one  disease,  and  to  the  corresponding  ai^nmients  from  ex- 
jK?riment8  put  forward  by  Chauveau,  Villemin,  ami  Kleljs.  The 
two  terms  of  the  compari.son,  or  the  two  sides  of  the  identity, 
ilo  not  stand  on  the  same  footing.  The  disease  in  the  cow  and 
ox  is  a specific  dis<*ase,  alx)ut  the  distinctive  characters  of 
which  there  is  no  difrert?nce  of  opinion.  Tn?atises  on  veterinary 
pathology  enumerate  certain  morbid  conditions  in  the  lungs  from 
which  it  is  to  be  distinguished ; but  the  diseases  most  likely  to  lie 
mistaken  for  it  are  hydatids  in  the  cow,  lymphoma  (chiefly  of  the 
horse  and  dog), and  strongylus  in  sheep.  It  does  not  appear  thst 
it  can  be  readily  confused  with  jdeuro-jmeumonia,  and,  within 
the  bovine  s]>ecie.s  itself,  its  jwxt-mortcm  dia{niosis  may  lx?  said  to 
Ihj  singularly  free  fnun  difficulty.  Hut  can  the  same  lx?  said  of 
“tuberculosis”  in  man?  What  are  called  tubercular  diseases 

> Schuppcl,  “Uober  «lie  IdontiUit  dor  Tiilwrculone  niit  der  rirl.««ucht,” — 
Virchow'*  j4rchiv,  Ivi.  (1872),  p.  88. 
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iu  man  are  a congeries  of  morbid  conditions  which  half-a- 
century  of  sifting  and  sorting  has  not  served  to  reduce  to  order. 
That  this  ill-assorted  congeries  of  cases,  this  dust-bin  of  pathology 
should  contain  some  (if  not  a large  proportion  of)  cases  of  the 
specific  bovine  disease  is  conceivable.  But  the  one  known  quan- 
tity iu  this  problem  is  the  specificity  of  the  bovine  disease,  and 
it  is  only  such  cases  in  the  human  subject  as  have  the  specific 
marks  of  bovine  tuberculosis  that  can  be  said  to  be  identical 
with  it.  If,  on  the  other  hand,  any  given  case  or  cases  of  tuber- 
culosis in  man  are  taken  as  the  starting-point  of  a comparison, 
and  the  same  characters  are  found  to  obtain  in  the  tuberculosis 
of  the  cow  and  ox,  that  only  proves  that  the  particular  human 
cases  are,  cases  of  the  specific  bovme  disease.  It  would  simplify 
greatly  the  problem  of  human  tuberculosis  if  all  cases  of  the 
disease  in  man  presented  the  bovine  characters.  There  would  be 
no  question  at  all  as  to  the  origin  of  the  human  disease,  as  to 
where  it  had  come  from.  But  there  is  naturally  no  such  simplicity 
for  tuberculosis  in  man.  A class  of  cases,  which  I have  referred 
to  above  as  autochthonous  or  indigenous  cases  of  tuberculosis, 
doubtless  exists ; they  are  said  to  be  due  to  the  self-infection  of 
the  organism  from  a primary  focus  of  suppuration  or  caseation, 
and  in  favour  of  that  hypothesis  there  is  the  strict  analogy  of 
metastatic  tumours  and  of  metastatic  abscesses.  After  that 
somewhat  restricted  class  of  cases,  we  come  at  once  to  the  residue 
which  pathologists  find  it  so  difficult  to  assort.  I maintain  that 
the  unassorted  residue  contams  some  (if  not  many)  cases  of  the 
specific  bovine  disease  communicated  to  man.  But  the  only  way 
to  track  such  cases  is  to  take  one’s  departure  from  the  clearly- 
marked  specific  characters  of  the  bovine  disease,  and  to  search 
closely  among  the  human  cases  for  such  as  have  an  exact  and 
complete  identity  of  morphological  features.  It  is  only  to  the 
most  unbounded  faith  in  the  structural  mimicry’  of  infection  that 
success  in  this  quest  will  be  given.  Whoever  has  followed  closely 
the  infective  process  in  tumours,  and  has  observed  in  the  secondary 
nodules  the  marvellous  mimicry  of  the  complex  structural  details 
of  the  primary,  will  not  find  it  hard  to  believe  that  the  singular 
appearance  on  the  pleura  in  Plate  I.  is  due  to  infection  from  a 
case  of  that  disease  to  which  the  name  of  Mecrlinsiglceit  or 
“ Duckweed”  is  sometimes  given.  The  conviction  that  such 
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art*  of  Uivinf  orijrin  ia  j,^n*atly  f5liviiKthfne<l  by  tin*  dincovuTy 
that  lilt*  anil  lyin]*liatic  ^IuiuIh  rt*|»rtHluce  the  condition  of 

tliH  comvijiondin}'  on^una  in  tin?  cow  in  a no  less  ac<  uniU?  cojiy. 

In  tniHtin;'  ho  imich  to  a niorjdiolo^^ical  U*hI  <»f  idiMitity,  1 may 
np|>ear  to  aoniu  to  U*  rcHtinj*  niy  whole  caa<?  u)>on  an  ohaolctcand 
•liHcardtMl  nii’tho<i  of  pnaxHlun*.  The  uttemneoa  of  1‘nifcsHor 
rohnhciiii  on  tliia  matter  are  certainly  diwjuietinf{.*  " To  tulK>r- 
cuhmiM/’  he  oWrveH,  “ Ik-Ioiij^h  all  that  cun,  hy  iu  inoculation  on 
auitnhle  cx|K*riment-animnlM,  prodiin?  tuU?rclc,  and  nothing  ia 
tul>er(!ulous  which  pnxluct-a  no  e(h?ct  after  inoculation.  How 
much  ia  gained  hy  thin  definition,  tlmao  only  can  8uflici«*ntly 
appivciate  who  have  wriouhly  taken  juiins  to  at  udy  the  anatomical 
hiHtory  o(  chronic  pulmonar}’  tulierculoaia  in  the  Unly  of  the  onli- 
iiary  conaiiinpCive,  I/*t  oncendwivour  jui  much  rw  he  will,  it  ia  of 
no  avail ; the  anatoniicnl  definition  ia  of  mi  uao  any  longer  for 
tuU*rcle,  hut  it  muat  yield  hi  the  (etiological.  To  thoa<^  who 
deplore  thia — and  I do  not  ignon*  the  fact  that  a certain  amount 
of  inconvcni(?nc«  haa  thendiy  ariaen  for  jHud-morUm  diognoaia — 
I would  any  that  they  ahould  not  give  up  hope?  of  even  the  ana- 
tomical definition  again  coming  to  ita  righta.  That  the  prohlem 
of  aa-signing  morphological  charaetcra  io  the  tuhrmilrms  virus  ia 
already  aolvcd,  I would  not  venture  to  aay,  even  after  the  latent 
lalioura  of  Klelia,  diatinguialuKl  aa  thcae  an*  hy  care  and  diligence. 
Hut,  whoever  ia  convinceil  of  the  jiaraaitic  natuit?  of  the  infective 
kinds  of  virus,  will  not  hesitate  to  lailieve  in  the  airpuscular 
nature  of  the  tulierculous  fwison  also,  and  w'ill  so  remain  in  con- 
fident expectation  that,  in  a not  too  distant  futun?,  proof  will  lie 
furnished  of  the  existence,  in  the  interior  of  tuliercle-mKlules  and 
scrofulous  products,  of  specific  cor|>uacular  elements  which  tho.se 
who  arc  fond  of  hi.storical  names  may  again  designate  as  ‘tuliercle- 
corpuscles.’  »So  long,  however,  as  this  end  is  not  reached,  then;  is 
no  other  sure  criterion  for  tulierculosis  than  its  infectivcnes.s.” 

The  minute  organi.sm,  when  found,  will  probably  turn  out  to 
have  a close  family  likeness  to  some  other  minute  organisms,  and 
its  value  as  a morphological  test  may  not  be  so  great  as  the 
seekers  for  it  expect  Hut  as  reganls  our  existiiig  means  of  ana- 
tomical or  mor|)hological  definition,  it  is  hard  to  agree  with 

* Cohiiheini,  Dir.  TubcrcnJoac  vmn  SUtndpunkU:  dtr  Infcctionslehn,  j>p.  13,  17, 
18.  I/eipzig,  1880. 
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Professor  Cohiilieim  that  they  are  so  hopelessly  had  as  he  makes 
them  out  to  be.  The  picture  presented  hy  “ chronic  pulmonary 
tuberculosis  in  the  body  of  the  ordinary  consumptive”  is  no 
doubt  varied  enough  to  drive  even  experienced  observers  to  dis- 
traction. In  like  manner,  the  microscopic  definitions  of  tubercle 
as  a lymphoid  growth,  or  as  a growth  of  lymphoid  tissue  and 
giant-cells,  or  as  a nodule  with  giant-cells  in  the  centre  and 
epithelial-like  cells  round  about,  are  not  good  working  defini- 
tions suitable  for  all  cases.  But  we  should  he  throwing  away  a 
useful  weapon,  if  we  abandoned  the  morphological  or  anatomical 
test  altogether.  According  to  Professor  Cohnheim,  all  tubercle 
is  due  to  infection  from  without ; but  though  Professor  Cohnheim 
generalises  infection  to  the  utmost  extent  and  looks  forward  to 
the  day  when  the  “tubercle-corpuscle”  shall  have  been  dis- 
covered in  the  form  of  a minute  organism,  he  does  not  assert 
that  the  tubercle-infection  is  always  one  and  the  same  infection. 
Tuberculosis,  according  to  him,  is  for  the  most  part  transmitted 
hy  infection  from  individual  to  individual  within  the  human 
species,  the  infecting  germs  being  for  the  most  part  introduced 
with  the  inspired  air;^  hut  he  allows  a place  to  the  conjec- 
ture, often  repeated  since  Klebs  ^ and  Gerlach  first  made  it  in 
1868,  that  the  milk  of  tuberculous  cows  may  also  be  an  agent 
of  infection,  and  is  specially  to  be  held  accountable  for  the 
tuberculosis  of  children.^  Like  most  of  those  who  touch  on 
this  subject,  he  readily  assumes  that  the  tubercle  of  man  and 
the  tubercle  of  the  cow  are  one  and  the  same  thing  and  in- 
terchangeable terms ; the  only  question  is  whether  it  is 
“ tubercle,”  and  the  answer  is  found  in  testing  its  communica- 
bility by  experiment.  I say  that  this  modern  method  of  treating 
the  question  is  to  make  an  unjustifiable  surrender  of  valuable 
morphological  details.  The  tuberculosis  of  the  ox  and  cow  has 
well-marked  distinctive  characters ; infection  carries  with  it  a 
remarkable  degree  of  structural  mimicry;  and  if  human  beings  are 
infected  with  the  tuberculosis  of  the  bovine  species,  the  new  for- 
mations in  their  bodies  will  he  like  the  new  formations  in  the 

^ Loc.  dt.  p.  21. 

* Klebs,  “ Ueber  die  Entstebung  der  Tuberculose  und  ihre  Verbreitung  im 
Kbrper.” — Virchow’s  Archiv,  xliv.  (1868),  p.  266. 

“ Loc.  cit.  j).  25. 
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Ixxliefi  of  bovine  aitiinulii.  To  eAUiliIish  the  proof  of  a communica- 
tion of  the  bovine  tliaeaae  to  man,  I rely  u|Mm  identities  of  atructure, 
and  u{M>n  theee  alone.  TbeexperiineiitalUtatUobNiouiily  outof  the 
c{u«wtion,  and  the  micro-organ  Urn  Uat  ia  not  yet  ripe  for  general 
UNO.  The  only  alternativea  are,  either  to  make  conjecturea  and 
work  out  hyjHJtheaea  in  the  prevailing  manner  of  Prtdeaaor  Cohn- 
heiin's  suggtMtive  caaay,  and  ao  to  fail  in  making  any  heml- 
way  with  one's  ideas  in  the  oatimation  of  practical  men,  or  to  put 
together  os  candully  and  exhauativcly  as  |>OH8ibIe,  all  the  evidence 
of  identity  in  structure  between  the  disease  in  the  bovine  species 
and  the  susptrcted  coses  in  man.  Wiioever  believes  in  the  mar- 
vellous mimicry  of  infection  will  not  be  afraid  to  look  for,  and 
w'ill  not  loj  astonished  to  find  in  the  inf(K;ted  human  laxly  a 
wide-spread  and  varieil  condition,  which  repnxlucea,in  the  reajxK;- 
tivu  localities  and  as  a whole,  the  condition  in  the  Ixivine  animal 
out  of  which  tile  infection  has  prtx:ee<led.  It  is  chiefly  in  the 
serr>us  membranes,  in  the  lungs,  and  in  the  lym]ihatic  glands  that 
the  typical  lesions  are  found  both  in  the  infecting  and  in  the  in- 
focUnl  oi^nism. 

I have  thus  sought  to  define  the  scope  of  my  imjuir}’.  It  pur- 
ports to  trace  the  tulxjrculosisof  twelve  coses  in  man  to  infection 
or  ptiisoning  fn>m  the  cow  or  ox,  and  the  evidence  relied  on  is 
the  identity  of  the  diseased  product  Professor  Virchow,  who 
lays  much  stress  on  the  specific  and  distinctive  characters  of 
l)Ovine  tuberculosis  {PerUiicJU),  said,  in  an  aildress  U)  the  Ilerlin 
Medical  Society  on  10th  March  1880,  “We  must  in  any  case 
Ixjar  in  mind  that  no  man  has  ever  yet  acK^uired  jx?arl  nodules 
through  partaking  of  tulxjrculous  {pirlgilchtig)  flesh,”*  1 main- 
tain that  the  twelve  cases  recorded  in  the  sequel  show  precisely 
those  specific  characters  of  which  the  “ pearl  nodules  ” are  the 
most  familiar  example.  These  cases  are,  so  far  as  I know,  the 
only  cases  hitherto  published  which  formally  claim  to  be  cases  of 
the  specific  Iwvine  tuberculosis  communicated  to  man. 

‘ Virchow,  “ Ueber  die  Tcrlencht  dor  Hauiithicre,  und  deron  Ucl*crtragung 
durch  die  Nahrong.’*— Ar/iacr  Klin,  WothenKh.  No.  14  (5th  April)  1880. 


CHAPTEE  II. 


SUMMARY  OF  THE  PATHOLOGICAL  ANATOMY  OF  TUBERCULOSIS 

IN  THE  BOVINE  SPECIES. 

Boviue  tuberculosis  is  a widely-spread  disease  among  cows 
and  oxen ; accurate  statistics  are  not  generally  procurable,  and 
the  estimates  of  its  frequency  vary  within  wide  limits.  One  of 
the  most  precise  statements  that  I have  met  with  is  that  relating  to 
the  town  of  Augsburg;^  2‘16  per  cent,  of  all  the  oxen  and  cows 
slaughtered  in  the  course  of  the  year  1877  were  affected  with 
the  disease,  and  among  cows  alone  the  percentage  was  4'75. 
The  larger  number  of  animals  affected  were  over  six  years  of 
age,  which  accounts  for  the  higher  percentage  in  cows. 

According  to  other  statements,  the  slighter  indications  of  the 
disease,  such  as  the  growths  on  the  serous  membranes  (which, 
according  to  Williams, ^ have  no  great  pathological  significance, 
being  “external  to  the  general  economy  of  the  animal”),  are 
much  more  common.  Bad  cases  of  the  disease  are  sometimes 
condemned  by  the  inspectors,  but  the  disease  is  not  mentioned 
ill  any  of  the  acts  relating  to  the  diseases  of  animals,  and  in- 
spectors appear  to  have  insufficient  powers  to  deal  with  it.  It  is 
a matter  of  much  greater  practical  importance  that  the  use  of 
the  milk  of  tuberculous  cows  is  entirely  uncontrolled. 

The  disease  is  generally  admitted  to  be  hereditary,  and  the 
intensity  of  its  course  to  depend  on  bad  hygienic  conditions. 
Its  progress  is  usually  very  slow,  and  it  may  exist  for  years 
unsuspected.  It  ultimately  declares  itself  by  wasting  and 
cough,  and  by  certain  physical  signs.  Cows  in  an  advanced 
state  of  tuberculosis  give  a diminished  quantity  of  milk,  and  the 
milk  is  thin  and  of  a bluish  colour. 

^ Adam,  reported  in  the  Jahrcsherkht  for  1878,  p.  611. 

* Williams,  Veterinary  Medicine,  p.  346. 
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Tlif  chiefly  afTecUxl  are  the  seroua  iiieiuhranoa,  the 

lun^a,  and  the  lymphatic  I'landa. 

1.  Ttu  comiition  of  the  Senm*  Mnnhrane».—  \t  ia  fr<im  the 
morbid  ap{x«aruiie«a  on  the  aerouN  membranua  that  all  the 
e4dl(N|uial  naiiioa  of  the  diaeaae  are  derived.  Thua,  it  haa 
In'cn  cnlle<l  aerou*  tultercuJutis,  AlferlinMijkfit  (“  duckwee<l "), 
J‘rrUueJU  (“  |Kjurl  diai^tiao  **),  J*utnmeJihe  (**  jiotato  diaeaae"), 
" an}{le  berriea,"  **{;rH|M*a."  Tlie  name  of  “duckwetHl"  relatea 
to  the  anmll  round  out^rowtha  on  the  pleura  »md  |>entoneum, 
aometimea  thin  and  membranoiui,  but  alau  nfalular  or  aolid,  like 
the  duckwetal  leaf  itaelf.  Verleucht  relatea  to  the  aamo  r<iund  or 
flat  mxluhis  on  the  aeroua  menibrum>a,  but  iiududea  tlie  more 
}»enduluua  variety,  like  strinpt  of  |K*arla.  The  remaining  namea 
of  Pummflihra,  **  iingle-lK.Tri<« and  “gni|Kt8,"  relaUf  to  a alill 
further  development  of  the  aame  kind  of  aereua  outgrewtlia ; 
the  smaller  aixe  is  the  moat  common  (milmry  or  Icntibaired 
nodulea),  but  the  larger  nodulea,  being  more  atriking,  have 
in  some  countries  given  the  name  to  the  diaeaaii.  The  fol« 
lowing  account  of  the  development  of  the  aeroua-membrane 
eruption  is  given  by  Walh^y  * : — " The  (•arly  atogea  in  the 
proceaa  are  diflfuac  ond  intense  capillary  congestion,  fol- 
lowed rapidly  by  the  formation  of  innumerable  villoua-like 
vascular  procesaea,  very  minute,  and  giving  the  membrane  an 
appearance  closely  restunbling  the  pile  on  red  velvet.  In  the 
course  of  time  the  extreme  vascularity  of  tliese  little  procesaes 
jaisacs  ofl’;  they  assume  a definite  shape,  and  become  cf)nverted 
into  small  hard  globular  nodules,  of  the  colour  of  connective 
ti.s8ue.  (Jnulually,  however,  they  become  grey,  and  somewhat 
translucent  on  section,  and  constitute  the  so-called  grey  or 
fibrous  tubercle.  These  grey  miliary  nodules  may  remain 
discrete,  and  scattered  over  the  surface  of  the  membrane,  like 
millet  seeds  ; or  they  may  l)ecome  connected  together  by  delicate 
bands  of  new  connective  fibrous  tissue.  \\Hien  tuberculisation  is 
very  rapid,  distinct  polypoid  processes,  ns  seen  in  fig.  7,  Tlate  X., 
may  be  formed  on  the  membranes.  Tlieso  bodies  are  often  at 
tlie  outset  very  vascular,  in  fact,  hromorrhagic.”  Besides  the 
illustration  referred  to  in  the  quotation,  a good  picture  of  the 
large  form  of  |K)lypoid  outgrowths  on  the  pleura  will  be  found 
* Walley,  The  Four  Bovine  Scourges,  p.  169,  Edinburgh,  1879. 


TUBERCULOSIS  IN  THE  BOVINE  SPECIES. 


13 


in  Carswell’s  plate  of  the  lung  of  a tuherculoiis  cow,^  A 
critical  analysis  of  the  bovine  disease  is  given  by  Virchow  in  his 
great  work  on  Tumours  (vol.  iii.).  With  reference  to  the  serous- 
membrane  outgrowths,  he  observes — “Whatever  analogy  this 
development  may  present  in  general  with  the  tuberculosis  of 
man,  the  size  and  the  pedunculated  disposition  of  the  nodules 
always  afford  a striking  means  of  distinguishing  it.” 

2.  The  condition  of  the  Lungs. — The  morbid  anatomy  of  bovine 
tuberculosis  has  been  carefully  studied  by  M.  Trasbot,  Chef  de 
Clinique  at  the  Veterinary  School  of  Alfort.  The  following  is 
Trasbot’s  account  of  the  pulmonary  lesion  — “ The  tubercles 
in  the  lungs  are  essentially  all  of  small  size,  from  a point 
scarcely  visible  to  a millet  or  hemp  seed.  The  larger  masses 
are  formed  by  the  confluence  of  a number  of  the  small 
tubercles.  The  colour  is  at  first  greyish -white,  and  semitrans- 
parent, but  when  the  development  is  complete,  it  is  somewhat 
yellow  and  opaque.  A tubercle  is  found  to  be  developed  along 
a small  artery,  most  frequently  at  the  angle  formed  by  a ter- 
minal division  of  the  vessel;  sometimes  around  a capillary, 
on  which  it  forms  a kind  of  bead,  or  in  the  network  of  an 
anastomosis  which  envelops  it  on  every  side.  When  the 
tubercle  is  fully  developed,  it  contains  no  vessel  in  its  interior. 
Vessels  are  more  numerous  in  the  tissue  arcnend  the  nodules,  and 
in  the  septa  or  inter stices  of  the  large  masses  of  tubercle,  than  in 
the  healthy  connective  tissue ; there  the  vasevtarity  is  oftentimes 
so  great  as  to  be  mistaken  for  inflammation. 

“ This  absence  of  vessels  in  the  tissue  of  tubercles  serves  to 
explain  why,  nourished  exclusively  at  their  periphery,  they  have 
only  acquired  small  dimensions  before  the  central  necrobiosis 
commences;  and  this  special  peculiarity  distinguishes  them 
from  sarcomatous  tumours,  with  which  Virchow  has  unre- 
strictedly assimilated  them.  The  tubercles  so  developed  un- 
dergo successive  modifications,  which  so  alter  their  character 

^ Carswell,  Pathological  Anatomy,  Tubercle,  fig.  4,  Plate  I.  London,  1838. 

* I take  this  account  from  Fleming’s  Manual  of  Sanitary  Science  and  Police,  2 
vols.  1875,  vol.  ii.  376.  It  is  there  compiled  from  Reynal’s  Trait6  de  la  Police 
Sanitairc,  Paris,  1873.  I have  learned  on  inquiry  that  M.  Trasbot’s  observa- 
tions are  contained  in  several  papers  in  veterinary  journals,  to  which  I am,  un- 
fortunately, not  able  to  refer. 
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tlmt  many  ob«ervfni  Imve  iUmiIwI  tlu-ir  iilciitity.  The  two  cliit-f 
iiHMliticatioiui  art?  ailtiticatioii  and  aoflcninK. 

" a.  Citle%Jifntiutu — The  c<*ntri?  becoinett  rnlcilied,  whilt?  the 
|H?ri|>hery  tviiiaiim  fibrous,  nnd  niinulutr*  a cajiHuU. 

“ 6.  Sif/trniiuj. — This  ult4*ralion  conitnunc'4?>i  at  the  centre,  and 
extends  towards  the  cin  uniferenco  of  the  tultercle,  until  there 
reinainM  nothing  hut  the  surrounding  connective  tissue;  ninl  its 
u{)|>i*arance  would  lead  su{M?rticial  exaiiiiiiers  to  think  that  it 
was  eiicyste<l,  as  it  forms  a lNidly>deline<l  cavity,  the  contents 
of  which  are  easily  detaehc<l.  Sometimes  w*veral  contiguous 
tul>ercles  break  up  simultaneously,  nnd  the  septa  lH*tw’een  them 
diMip|H?ar,  leaving  cavitit?s  nonit?times  larger  than  a walnut. 
These  vomicie  are  of  various  slia{M>s  and  diimuisions,  and  are 
often  ctmfuuntlai  xcilh  other  etivitiea  tchieJi  are  formed  in  a very 
different  manner.  Thu  vomieie  have  no  proper  walls,  hut  are 
mendy  surrounde<l  hy  the  more  or  less  induraUHl  connective 
tissue  that  constitutes  the  stroma  of  the  tul>ercular  masses,  and 
their  inU'rior  is  not  vascular  like  that  of  cavities  resulting  from 
intlammation.  Tlieso  vomica‘  are  clost?<l,  tuid  have  no  com- 
munication with  tlie  bronchi  or  pleural  saca  There  is  no 
natural  demarcation  between  them  and  tlieir  contents,  as  in 
cysts  nnd  aliscesscs,  the  gradation  licing  insensible.  Tiic  central 
mass  is  more  or  less  coherent,  according  to  the  degree  of  soften- 
ing at  which  it  has  arrived ; it  is  white  and  j>lasU?r-like  if  cal- 
cification has  already  occurred,  and  it  has  a greyish-yellow 
colour  and  cheesy  consistency  in  the  contrary  ca.se." 

To  this  account  of  Trasbot,  which  1 regard  as  of  the  highest 
importance  for  the  proof  of  identity  which  J shall  set  up  for 
the  lung  lesions,  I shall  add  an  extract  from  the  work  of 
Walley : — “ The  degenerative  processes  are  principally  sofUui- 
ing,  which  commences  centrally,  and  cretification,  though  the 
latter  may  succeed  the  former  if  it  is  not  very  mpid  in  its 
progress;  usually,  as  the  nodule  softens,  the  amount  of  sur- 
rounding tissue  condenses,  constituting  a veritable  capsule  (the 
old  so-called  encysted  tubercle),  which  in  rapid  softening  be- 
comes extremely  hypenemic.”  Under  the  heml  “Lung,”  he 
: — » As  the  softening  process  goes  on,  the  tuberculous 
dejwsits  become  surrounded  by  a tolerably  thick  insulating 
wall  or  envelope  of  condensed  and  new’  connective  tissue ; 
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and,  as  in  encysted  pleuro-pneumonia  lung,  the  inner  surface 
of  this  boundary  wall  frequently  becomes  very  active — granu- 
lations forming  and  interpenetrating  the  tuberculous  mass.  In 
some  instances,  these  softened  masses  coalesce,  and,  if  the 
boundary  wall  preserves  its  integrity,  form  large  tubercular 
abscesses,  the  contents  of  which,  owing  to  the  absorption  of  the 
fluid,  may  again  become  dry  and  caseous ; but  if  the  cyst  wall 
becomes  the  seat  of  ulceration  (a  comparatively  common  occur- 
rence), a communication  is  formed  with  the  nearest  bronchial 
tube,  and  the  contents  evacuated  into  it.  In  these  cases,  the 
boundary  wall  is  frequently  very  hypersemic,  with  numerous 
small  yellow  nodules  adhering  to  its  internal  surface,  and  with 
evidence  of  recent  hremorrhage.  I have  in  my  possession  a 
specimen  of  concurrent  hydatid  disease  and  tubercle,  in  which 
a communication  exists — by  ulceration  between  the  hydatid 
cyst  and  the  tuberculous  cavity”  (p.  186). 

Fleming  divides  the  pulmonary  lesions  into  essential  and 
accessory  or  contingent.  The  essential  are — tubercles,  and 
closed  vomicae  resulting  from  the  central  softening  of  these. 
The  accessory  are — acute  or  chronic  inflammation  of  the 
pleurae,  bronchitis,  with  cavernous  dilatations,  &c.  It  is  to 
he  observed,  that  while  he  includes  cavernous  dilatations  of 
the  bronchi  among  the  accessory  conditions,  he  places  among 
the  essential  “ closed  vomica3  resulting  from  the  central  soften- 
ing of  tubercles.”  Fleming  states  that  the  tubercular  matter  in 
the  lungs  appears  to  be  first  deposited  in  the  cortical  or  peri- 
pheral portion,  and  always  in  the  subpleural  and  interlobular 
connective  tissue. 

From  the  above  extracts,  it  may  be  concluded  that  the 
tubercles  in  the  lungs  have  a vascular  periphery  simulating  a 
capsule,  and  a non- vascular  centre.  The  centre  becomes  calci- 
fied or  softened,  and  the  periphery  remains  as  the  vascular  cap- 
sule of  a caseous  or  calcareous  nodule,  or  as  the  wall  of  a vomica. 
Several  small  single  tubercles,  forming  a larger  tubercular  nodule, 
undergo  the  degeneration  together,  and  the  excavated  centres 
of  several  nodules  may  communicate  and  form  a large  and 
irregularly-shaped  vomica.  The  careful  observations  of  Trasbot 
appear  to  have  established  that  process  as  characteristic  of  the 
pulmonary  lesion  in  bovine  tuberculosis.  Strange  to  say,  this 
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rational  and  in  ovory  way  crvdiblu  account  of  tlio  condition 
of  the  lun^,  f(iven  by  coiii|H5U)nt  veterinar}'  patliolo^i^iata,  Ima 
either  been  overlooked  or  it  ia  diaputed  by  writera  on  human 
|aitliology  who  luive  approadieil  tbia  subject.  Thus,  Schtip|K5l, 
writinj»  on  the  identity  of  tuberculoHia  with  PerlAuchl}  and 
naturally  MHjkiii);  to  have  the  two  aidea  of  hia  pro|K>aed  identity 
each  clearly  doiined,  wiui  diaconcerte<l  at  the  outaet  by  “the 
variety  of  pruceMaos  tliat  occuirwl  aide  by  aide  ” in  the  lung  of 
the  tuU*rculoua  cow  fnun  which  he  derived  hia  material. 
“Apart,"  ho  aaya,  “from  the  huge  and  wmiewhat  numcroua 
aivitiea  filliNl  witli  tnapiaaate*!  pua  (brondiiectaaii«),  1 found 
only  uliout  ono-twcntieth  or  one-thirtieth  of  the  lung  lobulca 
to  l»o  diaeoaed.”  lie  diatinguiahe<l  in  the  lung  two  kinda  of 
morbid  product — firat,  the  intlammatory  infiltration ; and, 
aocond,  the  ntHlulca.  The  latt4>r  were  gn*y,  fairly  tranalmMmt, 
projecting  nodulea  of  miliary  or  aub-niiliary  size,  |>nrtly  Mi{>arato 
and  lairtly  confluent.  These  alone,  ho  admitted,  to  l>eIong  eaaen- 
tiidly  to  the  tuberculoua  condition,  and  the  “ identity  between 
tuberculoaia  and  PerUurht  ” reated,  na  rtrganls  the  lung,  c»n  the 
excwdingly  narrow  bnaia  of  certain  |iointa  of  agreement  in  the 
ultimate  analyaia  of  the  structure  with  the  microscope. 

The  fallacy  that  nil  amooth-wnlled  vomicn;  in  the  lung  are 
nothing  but  jiortions  of  dilate<l  bronchi — a fallacy  of  com- 
paratively recent  origin,  and  mostly  prevalent  abroad — hod 
doubtless  led  Schuppel  to  act  aside,  aa  an  accessory  of  the 
disease,  one  of  the  most  constant  and  characteristic  indications 
of  iKJvine  tuberculosis  in  the  lung.  I cannot  but  think  that 
a similar  la.xity  of  opinion  on  the  subject  of  smooth-walled 
vomicje  is  to  be  held  accountable  for  the  following  ojanions  of 
Virchow.  On  the  10th  of  March  1880,  Professor  Virchow  gave, 
l)cfore  the  Medical  S<»ciety  of  Berlin,  an  account  of  the  present 
state  of  the  question  relating  to  the  experimenUil  communication 
of  bovine  tul>erculosis  to  other  animals,  with  special  reference  to 
a series  of  experiments  that  had  been  going  on  for  several  years 
under  his  own  direction.*  I shall  refer,  in  the  next  section,  to 
tlie  general  evidence  on  that  subject.  After  four  years  ex- 

* V’irchow’s  Arthiv,  vol.  Iri.  (1872),  p.  38. 

• Virchow,  “Ueber  die  I’erlsucht  der  Hausthiore,  und  doren  Uebertragung  durch 
dieNahning.”— .fier/iJwrA'/in.  Wochensch.  Noa.  14andl5(5Ujandl‘2th  A]»ril)1880. 
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perimentation  under  Virchow’s  direction,  a decided  conclusion 
had  not  been  reached,  owing  to  the  great  difficulties,  demanding 
an  almost  portentous  amount  of  caution,  that  beset  the  experi- 
menters on  every  hand.  The  difficulties  M’ere  of  two  kinds, 
theoretical  and  practical.  Among  the  theoretical  difficulties  was 
that  which  had  formerly  disconcerted  Schiippel,  viz.,  the  variety 
of  conditions  that  occurred  side  by  side  in  the  tuberculous  lung. 
“ As  in  the  human  lung,”  says  Virchow,  “ so  also  in  that  of  the 
cow,  certain  chronic  inflammatory  diseases,  which  might  easily 
be  taken  for  tuberculosis,  are  remarkably  frequent.  Since  I 
have  studied  this  subject  more  closely,  I have  myself  been 
surprised  at  their  frecj^uency.  But  1 have  been  equally  surprised 
at  the  want  of  information  concerning  them  in  the  writers  of  the 
profession.  Quite  especially  frequent  in  cattle  are  forms  of 
bronchitis,  with  retention  of  the  contents,  and  every  possible 
kind  of  bronchiectasis.  They  are  so  frequent  that  they  must  be 
considered  to  be,  even  as  contrasted  with  what  we  find  in  man, 
a very  usual  occurrence.  These  forms  of  bronchitis  and 
bronchiectasis  nearly  all  have  the  peculiarity  that  tlie  secretions 
remain  in  the  canals,  accumulate  more  and  more,  gradually  be- 
come inspissated,  and  finally  assume  a compact,  dry,  caseous 
consistency,  and  not  seldom  even  pass  into  petrifaction,  as  indeed 
happens  in  man  in  a similar  way.  If,  now,  a great  part  of  the 
lung  has  become  changed  in  this  wise,  if  there  is  found  at  various 
places  a series  of  irregularly  dilated  bronchi  with  saccular  or 
bead-like  recesses,  so  it  easily  comes  to  pass,  on  section  of 
the  lung,  that  one  finds  a number  of  hard  fibrous  nodules  with 
calcareous  deposits.  Indeed,  there  is  no  mistaking  the  fact  that 
this  picture  may  in  a high  degree  come  to  resemble  that  which 
is  furnished  by  cross  section  of  those  tuberous  masses  which  re- 
present the  peculiar  and  characteristic  elements  of  Perlsucht.  I 
must  state  with  emphasis  that  in  many  cases  the  most  extensive 
bronchitic  and  bronchiectatic  changes,  with  accumulation  of 
whole  masses  of  caseous  substance,  may  occur  in  cattle,  without 
a single  trace  of  Perlsucht  being  present.  Those  who  call  all 
these  things  tubercle,  because  something  caseous  or  calcareous  is 
contained  therein,  have  certainly  a wide  field  before  them.  I 
have  by  chance  within  the  last  day  or  two,  when  engaged  in 
procuring  some  fresh  material  for  demonstration  this  evening. 
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mot  with  tho  lung  of  nn  ox  in  which,  bt*«i<lofl  jM'arl'nodules  on  | 
the  Nurface,  a wide-nproiul  condition  of  bronciiiectaHis  was  to  1«  > 

HCH*n."  When  Virchow,  in  tlio  above  poasugo,  exjiroHsoa  Huqtrise  i 
that  veU*rinary  writora  have  not  diMcuHHod  that  rcMnarkable  ^ 
condition  of  lung  which  he  ao  gni{ihically  cloacril»e8,  1 cannot  ? 
but  think  that  tho  writings  of  TnwlKit  have  remained  un-  ^ 
known  to  him.  It  ia  pn'ciaely  to  that  condition  of  lung  that  * 
Traalajt’a  minute  invoatigationa  have  been  dire<  ted ; ho  gives  a 
rational  and  crttdible  account  of  the  origin  of  the  Hnioolli>walled 
cavities,  and  he  expreaaly  state's : " Tlu'se  vomica*  are  of  various 
aha|>c8  anti  tlimeiiaioiis,  and  an*  often  confounded  with  other  cuivi- 
ties  which  art*  formed  in  a very  diffeit'iit  manner."  Again  Fleming 
writes:  “Theat*  vomica*  [in  tin*  lungs],  according  to  TraKlsA,  appear 
U)  be  closetl,  and  havtt  no  ctuuuiunication  with  the  bronchi  or 
pleural  sacs,"  One  recalls  to  mind  how  Virchow’s  |K*netrating 
analysis  of  tho  condition  of  the  lung  in  the  ordinary  chronic 
phthisis  of  man,  assailed  I^enni*c's  doctrine  of  the  unity  of 
phthisis,  and  resolve<l  the  disease,  for  tho  most  part,  into  chronic 
inflammator)'  conditions  of  the  tissues.  The  maxim  “ 1 >istinguo  " 
is  one  that  is  constantly  called  for  in  {sithological  anatomy,  but  I 
do  not  doubt  that  a still  more  rigorous  ap]>lication  of  that  maxim 
w'ould  have  prevented  all  those  remarkable  cavities  or  dilatations 
in  the  Ixivine  lung  from  Iteing  swe]>t  into  the  general  class  of 
bronchiectasis. 

I have  delayed  over  this  part  of  the  subject,  because  it  has  a 
most  ini|>ort4»nt  b<*aring  on  the  identification  of  bovine  tuber- 
culosis in  man.  In  several  of  the  cases  in  my  series,  the  lungs 
pre.sented  the  cnimj)et-like  condition  of  numerous  smooth-walled 
vomica? ; when  the  first  case  occurred,  showing  that  condition 
of  lung,  I had  not  yet  been  led  to  think  of  lK>vine  tuber- 
culosis, and  I then  took  it  to  be  l>ronchiectasis.  Not  only 
80,  but  I communicated  it  to  the  Cambridge  Medical  Society  on 
the  5th  March,  a.s  a case  of  bronchiectasis  combined  with  miliary 
tuberculosis.  Another  case,  showing  precisely  the  same  con- 
dition of  lung,  occurred  shortly  after,  and  in  going  into  the 
matter  more  minutely,  and  in  conjunction  with  cases  which 
were  suggestive,  in  other  ways,  of  the  bovine  disease,  1 could 
find  no  evidence  of  dilated  bronchi,  but,  on  the  contrary,  evidence 
of  that  softening  process  of  tuberculous  nodules,  which  Trasbot 
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describes  for  the  bovine  Imig,  I included  that  observation  in 
my  preliminary  notice  in  the  Lancet,  at  a time  when  I was  un- 
aware of  the  observation  of  Trasbot,  or  of  the  significance  of  this 
condition  for  the  identity  of  the  two  diseases.  The  figure  on 
the  lower  part  of  Plate  III.  represents  the  condition  which  I at 
first  took  for  bronchiectasis. 

3.  The  condition  of  the  Lymphatic  Glands. — The  thoracic  and 
abdominal  glands  are  so  often  affected  in  bovine  tuberculosis  that 
one  of  the  numerous  names  of  the  malady  is  “ gland  di.sease.”  ^ 
According  to  Spinola,  the  glands  are  affected  in  an  inverse  pro- 
portion to  the  affection  of  the  serous  membranes,  and  vice  versa, 
an  observation  which  Virchow  sees  no  reason  to  controvert.^ 
Tlie  affection  of  the  serous  membranes  is  supposed  to  be  the  first 
manifestation  of  the  disease.  It  is  chiefly  the  bronchial  and 
mediastinal  clusters  of  glands,  and  the  mesenteric  and  retroperi- 
toneal that  are  affected.  They  sometimes  grow  to  an  enormous 
size.  They  are  liable  to  the  same  degenerations  as  the  morbid 
products  elsewhere,  and  especially  to  cretaceous  deposits. 

In  the  section  of  an  enlarged  gland,  numerous  separate  round 
nodules  are  found ; externally  also  the  individual  glands  have 
sometimes  a nodular  appearance  from  the  growth  of  several 
independent  centres  within  them.  Schiippel  found  that  the 
tubercles  or  nodules  take  origin  at  various  centres  in  the  follicular 
tissue,  and  that  they  do  not  arise  either  in  the  lymph-sinuses  or 
in  the  substance  of  the  trabecuhe.  Like  the  tubercles  in  all 
other  parts  of  the  animal,  those  in  the  lymphatic  glands  contain 
numerous  giant-cells.  A somewhat  remarkable  statement  is  made 
by  Trasbot,  viz.,  that  the  tubercles  do  not  form  within  the  lym- 
phatic gland,  but  in  the  connective  tissue  that  unites  the  several 
glands  in  one  cluster.  I shall  refer  to  that  point  in  speaking 
of  the  condition  of  the  lymphatic  glands  in  the  cases  in  man. 

4.  Tuberculosis  in  other  Organs. — In  the  liver,  according  to 
Walley,  “ the  tubercular  masses  vary  materially  in  size,  and  are 
not  encysted  in  the  true  sense  of  the  word,  though,  if  softeninjr 
has  been  rapid,  a distinct  boundary  wall  of  new  connective  tissue 
IS  formed,  which  is  sometimes  very  vascular”  {loc.  cit.  p.  174). 

In  the  intestine,  according  to  the  same  authority,  ulcers  some- 

’ Virchow,  Tvmmtrs,  iii.  185  (French  transl.) 

- Ihid.  p.  187. 
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time*  occur.  “Tlio  ami  baac  are  thickeiunl,  and  the 

former  are  in  Home  iiiatumx^  intemady  hy]K?nfinic.  IViur  to 
the  imiption  of  the  ulcer,  in  chronic  caae«,  the  inucima  memhmne 
U elevated  hy  the  tulierculouB  nodule,  which  ia  reailily  «lis- 
tiii}(uialuHl  hy  ita  yellow  colour ; after  irruption,  Kinall  muaHi«  of 
tulMTcle  are  mvii  tulherin^'  to  the  Huhinucoiia  tiaKue  " (p.  175). 

The  diaeaae  alao  afTt*cta  the  tjmUo-urinary  »y»tnn.  It  in  some 
caaea  alTecta  the  jmntt,  the  laiiicneaa  so  produce*!  lM*inj(  not  un- 
frwjuently  the  firet  syiiiptoin  to  call  attention  to  theexiatence  of 
the  diaeaae  in  the  animal.' 

Ijtatly,  in  the  mammary  ylatul,  acccmliiiK  to  Walley,  “ tl>o 
tuliercle  ia  uaimlly  of  the  tihruuH  ftirm.  The  nmlulea  art*  very 
iiumertma,  develo|MHl  in  the  ai’ini ; hut  even  when  the  {(land  haa 
been  extcnaiv**ly  invadtinl,  I have  not  l»een  able  to  trace  any 
U’mhuicy  to  cretiHcation.  Tlie  acini  are  hyi)ertr<»phi«Hl,  and  the 
inU'rxlandular  tiaaue  increaiMHl,  {(iviu{(  the  {(land,  on  section,  a 
otmrae  raritii**!  ap|H*amnce.  Some  mxlulea  may  be  develo]>ed  iti 
the  mucous  membrane  of  the  ampulhe  or  the  ducts,  but  I have 
neither  seen  s*tfi*min{(  nor  ulceration.  The  {(land  in  the  areas  of 
invasion  is  of  a nnlftish  hue,  from  increased  vascularity. 

**  Involvement  of  this  oryjin,  especially  if  ulcers  arc  dcvelope*! 
on  the  mucous  merabnine,  is  a matter  of  {(real  dati{(er,  inasmuch 
as  the  irritation  of  the  tul>ercle  gives  rise  for  a time  to  increased 
functional  activity  of  the  gland,  the  secreted  milk  becoming  con- 
taminated with  the  tuberculous  pnslucts,  and  pn)pagnting  the 
disease  to  any  animal  (or  man)  which  may  be  unfortunate  enough 
to  ])artnke  of  it”  (p.  172). 

The  condition  of  the  udder  in  tuberculosis  of  the  cow  has 
iHjen  made  the  subject  of  a special  investi{(ntion  by  Kolessnikow, 
at  the  instigation  of  Virchow.  The  tulxjrcles  were  found  to 
grow  in  the  stroma  of  the  gland,  and  to  contain  the  same  elements 
(including  giant-cells)  as  elsewhere.* 

* Willianm,  Vrirrinary  .Vedicine,  p.  348. 

• Kolessnikow,  Virchow’s  Archiv,  rol.  Ixx.  (1877)  p.  Ml. 
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COMMUNICABILITY  OF  BOVINE  TUBERCULOSIS  TO  ANIMALS 

BY  EXPERIMENT. 

The  credit  of  reviving  attention  to  the  danger  incurred  by 
the  human  species  from  tuberculous  cows  and  oxen,  is  assigned 
by  Virchow  to  the  late  Herr  Gerlach,  Director  of  the  Veterinary 
School  of  Hanover,  and  afterwards  Director  of  the  Veterinary 
School  of  Berlin.  To  test  the  communicability  of  bovine 
tuberculosis,  Gerlach  experimented  with  animals  such  as  the 
rabbit,  sheep,  goat,  calf,  and  pig,  inoculating  the  nodules  from 
the  cow  under  the  skin,  or  feeding  the  animals  with  the 
actual  morbid  products,  or  with  the  milk  of  the  diseased  animal. 
Numerous  other  experiments  of  the  same  nature  have  been 
made,  some  of  them  contemporary  with,  or  nearly  contem- 
porary with  those  of  Gerlach,  and  some  of  them  more  recent; 
an  excellent  account  of  most  of  these  is  incorporated  in  an  article 
by  Fleming,  which  deals  mainly  with  the  somewhat  wider 
question  raised  by  the  historical  discovery  of  Villemin.^  I shall 
confine  my  summary  entirely  to  the  experiments  of  Gerlach,  for 
the  reason  that  Gerlach  primarily  occupied  himself  with  the 
communicability  of  bovine  tuberculosis  as  a specific  disease,  and 
that  the  record  of  his  experiments  makes  note  of  and  emphasises 
precisely  those  minute  identities  of  structure  in  the  infecting  and 
ill  the  infected  animal,  upon  which  the  stress  of  my  own  argu- 
ment for  cases  of  the  disease  in  man  also  falls.  The  observations 
of  Gerlach  are  those  of  an  experienced  veterinary  pathologist, 
well  acquainted  with  the  disease  as  it  exists  primarily  in  the 
bovine  species,  and  his  statements  as  to  the  morphological 
identity  of  the  communicated  disease  are  of  quite  exceptional 

* Fleming,  ‘ ‘ The  Tiunsmissibility  of  Tuberculosis.  ” — BHlish  ami  Foreign  Med. 
Ohir.  Review,  vol.  liv.  (1874)  p.  461. 
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value.  I Iluve  iutroduced  aii  account  of  the  experiments  ami 
ohMervutiouM  of  Urtli  in  ('hupterH  VI.  and  following. 

The  |>a{ier  by  fierlach,  from  which  1 hIiuU  «|uoto  somewhat 
fr»?ely,*  usiii{'  iUdit*  where  iiect^Msury,  reconls  two  c)osm*s  of  ex- 
}>erimenU,  the  first  beiii);  a series  of  ei<{ht  inoculations  under  the 
skin  of  nodules  from  the  <’ow,  and  the  second  a series  of  ei^ht 
feediii({  ex{Mrriinents  with  the  nodules  or  with  the  milk  of  the 
animal.  I shall  quote  one  of  the  fonner  class,  and  tliree  (wholly 
or  }Mirtially)  of  such  of  the  latter  ns  refer  to  ftMalinp;  with  milk. 
Hefon*  doiii|{  so,  I shall  <|Uote  the  facts  relating  to  a tuberculous 
cow  which  furnishcHl  the  material  for  several  of  the  cx)>crimeuts. 

A cow,  seven  to  eight  ymrs  ohl,  was  procunNl  for  the  purpnsu  of  tho 
ox|)vriiu«’iits.  Till*  animal  woswosUhI,  hail  difllcult  bn'alhing  and  cough. 
ItAlcM  in  the  rhost  were  audible,  but  there  was  tin  dtilneM.  Fever 
hail  not  yet  sot  in,  and  the  ap|M;tiU<  was  goutl.  Thu  daily  yield  of 
milk  was  lAOO  gratmnosL  Killnl  after  threo  months;  during  that 
interval  tho  wasting  had  increased,  and  the  amount  of  milk  hu<l  laKromn 
lues  (during  the  first  month  tho  doily  average  was  COO  gremmus,  during 
tho  second  month  500  grammes,  and  during  the  lost  eight  days  it  was 
almost  absent,  the  animal  being  widl  ^*<1  all  the  time). 

Piml-nwrtrm, — I*orictal,  diaphragmatic,  and  mediastinal  pleura 
covered  with  innumerable  smooth  glancing  mslulcs  fnmi  size  of  lentil 
to  tliat  of  ]>ea  ; tho  pulmonary  pleura  more  siianudy  stuiidud  with 
liodulos.  There  wore  present  no  conglomemtos  of  noilulos  nor  grape- 
like  mosses  on  tho  serous  nicnibranos.  Tho  lungs  were  voluminous 
and  of  doublo  tho  usual  weight  On  handling  them,  they  felt  normally 
clastic  in  some  parts,  and  in  other  parts  firm  and  nodular.  Tho 
bronchial  glands  wore  remarkably  enlarged,  hard  and  nodulated  to  thu 
feel,  and  creaking  under  tho  knife.  On  the  cut  surface  of  tho  lung, 
a considerable  amount  of  destructive  change — small  and  largo  cavities, 
some  with  muco-punilent,  others  with  caseous  contents,  and  with  thick 
tnnooth  walls  ; also  miliary  tubercles  from  size  of  a mere  visible  j»oint  to 
that  of  millet  seed,  partly  scatteroii  and  jMirtly  aggregatwl  together. 

Commenting  aftcrw’nrds  on  this  ca.se,  he  observes — " It  is  quite 
usual  to  find  destnictive  changes  in  the  lungs  in  Perlsucht, 
liesides  the  nodules  on  the  serous  membranes.  I have  never 
found  the  nodules  of  Perhucht  associated  with  sound  lungs  and 
normal  bronchial  glands.  In  the  lungs  I have  found  either 

• A.  C.  Oerlach,  “ Uelwr  die  Impfh«rko.it  der  Tubercnlose  und  der  Porlsucht  bci 
Thierp,  aowie  Ul>er  die  UelsTtragiiarkeit  der  lelrteren  diirch  Kiittenmg”  (Aunziig 
su»  detn  .lahreslwricht  der  K.  Thierarznei-Schulc  zu  Hannover,  18G9,  S.  12/-151). 
— Virchow’s  Archir,  vol.  li.  (18/0)  p.  290. 
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tubercles  or  larger  centres  of  caseation,  or  both  together,  as  in 
the  case  of  the  cow  described.” 

I shall  now  quote  one  of  the  inoculation  experiments. 

Exp.  8.  A goat,  one  year  old,  was  inoculated  under  the  skin  with 
small  nodules  from  a tuberculous  cow.  Within  the  first  fourteen  days 
there  appeared,  at  the  point  of  inoculation,  two  walnut-sized  nodules, 
which  were  at  first  1 inch  apart,  but  afterwards  became  fused.  Six 
months  after,  the  goat  was  killed  for  anatomical  purposes. 

Pod-mortem. — (1.)  At  the  point  of  inoculation  there  was  a grape-like 
cluster  2 inches  long,  1^  inch  broad,  and  j to  ^ inch  thick,  composed 
of  nodules  from  size  of  a pea  to  that  of  a millet  seed,  round,  smooth, 
yellowish-grey  in  colour  ; they  lay  together  loosely,  being  joined  by 
firm  cicatricial  tissue.  Each  consisted  of  a friable  and  almost  dry 
caseous  interior  and  a thick  connective-tissue  cajjsule.  (2.)  The 
bronchial  glands  were  enlarged,  and  the  cut  surface  showed  a number 
of  caseous  centres,  the  size  of  lentils  or  peas.  (3.)  The  lungs  contained 
six  nodules  from  hazel-nuts  to  peas  in  size,  and  at  least  thirty  nodules 
the  size  of  from  pin-head  to  millet  seed.  All  lay  directly  under  the 
pleura,  projected  more  or  less,  and  showed  a somewhat  firm  interior. 
The  smaller  nodules  were  grey  and  translucent,  with  an  opaque  central 
point;  the  larger  were  opaque  throughout;  the  largest  formed  mul- 
berry-like  conglomerates,  each  nodule  having  a caseous  centre  ; 07i 
pressure  there  issued  at  various  points  of  the  cut  surface,  thick  caseous 
cord.'!,  tike  icoinns.  The  pulmonary  pleura  showed,  on  the  sharp  bordej" 
of  the  lung,  fringes  at  certain  places,  and,  over  the  larger  nodules,  a 
lilamentous  new  formation,  rich  in  vessels.  No  nodules  in  the  abdo- 
minal viscera ; mesenteric  glands  normal. 

Microscojnc. — The  caseous  contents  consisted  of  formless  broken- 
down  masses.  The  translucent  grey  substance  consisted  of  large  free 
nuclei,  of  somewhat  larger  round  cells  distinguishable  from  the  free 
nuclei  by  a clear  ring  {of  protoplasm)  between  nucleus  and  cell-mem- 
brane, of  larger  multinuclear  cells,  and  of  round  heaps  of  granules. 
The  small  cell-elements  lay  grouped  close  together.  In  the  larger,  less 
translucent  but  not  yet  caseoris  nodules,  the  same  elements  occurred, 
but  there  was  more  connective  tissue  intercellular  substance,  and  in 
places  even  a fibrous  stroma. 

Next  follow  three  of  the  experiments  on  animals  fed  with  the 
nulk  of  the  tuberculous  cow  above  referred  to. 

Exp.  12.  A healthy  and  well-nourished  calf,  eight  days  old,  was  fed 
almost  exclusively  with  milk  obtained  from  the  tuberculous  cow  during 
the  last  fifty  days  of  her  life,  getting  at  first  1000  grammes  daily,  and 
latterly  300  grammes,  or  an  average  some  650  grammes  daily,  and  over 
the  whole  fifty  days  of  the  feeding  experiments  30  to  32  kilo- 
gnuniiies  of  milk.  The  calf  got  also  some  other  milk  and  fodder. 
It  showed  no  symptoms  of  disease,  or  of  disturbed  nutrition.  One 
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)iuii«lrrtl  lUjrv  from  iho  comiimii<'<«mc>iit,  nml  Hfty  day*  afUT  the  end  of 
the  fixMliu^  ox|»«'riimmt,  the  calf  wax  killtxl  for  anutoiuicai  |iur{»oik^. 

/‘tml  nu/rtnn. — (1)  The  pleura  over  the  jjnmter  |Mirt  of  the  aharp 
l>or«ler  of  the  right  lung  wax  covere*!  with  iMtcatr,  rf<l  fUamriilotui 
exerrseruees,  tehtfh  huntj  like  o /mt^e  uImhI  one  rrnlimrfre  ucrr  the 
lutif/  morj/iN,  at  certain  phtcea  lading  unit«<l  like  a meiiihnme,  ami  in 
•ome  ploceii  containing  glancing  pin-head  n<Mlulea ; the  parietal 
pleura  at  varioua  |Miinla  cover»«l  with  delicate  lilainetiloua  new  forma- 
tiono,  nch  in  ve*aeU.  (2)  The  lunga  allowed  a variety  of  nodulee, 
hut  were  otherwioii  lionuoL  Inmietltately  tielieath  the  pleimt,  and  pro- 
jecting more  or  hwa,  lay  four  mxltih**  the  aire  of  fxaui,  and  «ix  ikmIuIoi 
the  aize  of  millet  oeoda,  and  in  the  lonoe  interlobular  conm*ctive  tiiwue 
there  were  eight  miliary  iiodulea.  The  mnall  nodiilea  wen*  the  moro 
tranaluc4*nt ; all  wen*  grey  in  colour  and  of  linn  texture  (amall  deliraito 
new-gniwtlia) ; the  cut  aurfoce  ahow«*<l  oeveral  clear  |KiinU;  in  one  of 
the  Urg*'r  nodiilea  a yellow  cheeay  mooM  lay  in  the  centre.  (3) 
linmrhinl  glnmis  all  much  awollen,  amf  occupie<i  in  their  inlx*rior  with 
numemua  pin-luaul  mjce«l  purulent  and  coMynia  centnw,  which  hem  and 
them  contained  calnan-oua  matt4*r ; thew  tulH*rcIo-centn*a  atoo<l  out 
Very  ronapiciioualy  on  oection.  (4)  J/ram/rnV  glomh  all  much 
awi>llen,  aiul  in  plocea  n(Mlulat«<l  on  the  ourfoi’e,  of  the  si/e  of  walniita, 
the  half  next  the  inteatino  being  moat  awollen.  The  o<*ction  allowed, 
ca{>ecially  in  the  notlulatinl  enlargemento,  the  ^ame  pictum,  but  pmro 
pnmounceil,  oa  in  the  bnmchial  glando.  All  fheee  tliaeaeed  glawh 
were  ejntrlly  like  the  reeenily  afeeletl  lyntfthalie  glamU  in  /‘rrUueht  of 
the  row, 

Kxp.  13.  An  eight-month's  lamb,  fed  with  milk  fmm  the  same  cow, 
kille«l  aft4*r  three*  months.  Among  oUier  jxml-nufrlmi  a]i|>enninc4fa 
(chiefly  ornittiHl] ; on  the  ahaqi  margin  of  each  lung  a patch  of 
nt<dccta*«is  the  size  of  a ahilling,  in  which  was  situated  a mnlule  tho 
si»*  of  a b«>«n,  abruptly  boumb*<l,  of  grey  colour  and  medullary  con- 
sisU'nco  on  section.  On  microscopic  examination,  giant-cells  were 
miKiH>il  from  tho  alxive  nodules,  but  they  contained  capillary  vessels 
distendeil  with  blootl-corjmscles. 

Kxp.  14.  A pig,  six  to  eight  weeks  old,  was  fed  for  twelve  days 
with  milk  (400  grammes  daily)  from  the  same  tuberculous  cow.  It 
was  killed  thirty  days  after  the  end  of  tho  fee<ling  exjieriment. 

Poel-mortrm. — (1)  The  whole  lower  sharp  margin  of  tho  right  lung 
was  occupied  in  some  places  with  a border,  in  other  places  w’ith  a 
fringe  ; i.e.,  the  pleura  pmsente<l  a constricted  thickening,  composed  of 
filamentous  excrescences  of  2 mm.  diameter  and  up  to  1 cm.  in  length  ; 
the  filamentous  out-growths  contaimHl  clear  pin-head  iumIuIcs 
gnrrounilrd  hy  a wreath  of  (tUteiulrd  l>lo<t<la'rg$rle.  On  dijiping  tho 
lunga  into  water,  these  new  formations  showed  to  best  advantage. 
(2)  In  the  right  lung,  middle  lobe  and  parts  next  mediastinum,  w'ere 
found  grey-coloured  nodules,  tho  size  of  a walnut;  they  lay  under  tho 
[iloura,  which  here  an<I  rouml  aliout  was  coven*d  with  nnl  villi,  rich 
in  vessels ; near  these  nodules,  there  lay  several  clear  grey  miliary 
nodules,  snrroumicd  by  a cirrlrt  of  ilielctvh’tl  Nood-vrwele.  On 
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section,  botli  kinds  showed  clear  points,  and  small  caseous  centres. 
(3)  Bronchial  glands,  and  still  more  the  mesenteric,  glands,  much 
swollen,  presenting  on  section  numerous  caseous  centres  of  miliary 
size.  Liver,  spleen,  kidneys,  and  intestine  healthy. 

In  summing  up  the  morbid  conditions  induced  by  the  experi- 
ments, Gerlacli  found  “ on  the  one  hand  an  agreement  with  the 
Perlsucht  of  bovine  animals,  and  on  the  other  hand  an  agree- 
ment with  tuberculosis  as  it  appears  in  man  and  the  apes.”  He 
found  the  same  grey  translucent  tubercles  as  in  man  and  the 
apes,  more  particularly  in  the  experiments  with  rabbits.  He 
continues — “ At  the  same  time,  the  peculiarity  {Eigenihum- 
liclikeit)  of  Perlsucht  is  unmistakable,  more  especially  in  the 
experiments  of  the  calf,  sheep,  and  pig  (Exp.  12,  13,  and  14).  In 
all  tlie  nodules  there  occurred,  before  the  caseous  process  set  in, 
an  organic  union  of  the  lymphoid  bodies  by  means  of  a delicate 
connective-tissue  substance;  the  latter  was  especially  marked 
in  the  large  grey  nodules,  which,  on  that  account,  showed  a 
certain  resemblance  to  small  sarcomas;  and  the  same  large 
nodules  came  still  further  to  resemble  tlie  new  formation  of 
Perlsucht,  in  that  even  capillai'y  vessels  appeared  in  them.  But 
quite  especially  are  we  reminded  of  Perlsucht  hy  the  growths  on  the 
pleura,  round  the  sharp  margin  of  the  luwj,  in  the  12th  and  lJf.th 
experiments ; they  demonstrate  to  us  the  beginnings  of  Perlsucht.” 

The  condition  referred  to  in  the  concluding  sentence  of  the 
quotation  is  one  that  I shall  strongly  rely  on  as  proving  the 
identity  of  the  disease  in  the  series  of  cases  in  man,  with  the 
specific  disease  of  the  cow.  On  that  point,  and  in  other  respects, 
I shall  endeavour  to  make  out  an  identity  of  minute  details, 
including  certain  of  those  which  Gerlacli  has  noted  in  his 
experimental  inquiry. 

The  experiments  that  are  still  being  conducted  at  Berlin  and 
elsewhere  in  Prussia,  under  the  direction  of  Virchow,  are  a con- 
tinuation of  those  of  Gerlacli  on  a more  extensive  scale.  Details 
which  could  be  utilised,  as  I shall  utilise  those  given  by  Gerlacli, 
are  not  yet  available.  VVe  are  assured  by  Virchow  that  the 
experiments  have  not  been  altogether  free  from  abiguity  as  to 
the  general  question  of  communicability,  but  that,  on  the  whole, 
more  experiments  succeed  than  fail.  I must  simply  refer  to  the 
article  by  Mr  George  Fleming,  already  quoted,  for  an  account  of 
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iminerouA  <Hher  uxperitnenU  to  tho  samu  or  an  alliod  purpoHo. 
A uon>€xpttrimunUil  piece  of  evidence  mentioned  by  Walley 
may  be  intiYHliieed  here : — ' 

Only  a few  daya  a^  1 received  a communication  from  Mr 
William  Bromley,  M.RC.V.8,  of  I^ncaater,  in  which  he  says — 
* A short  time  affu  two  pigs  wore  killed  in  a farm  in  thU  nci^^h- 
bourliood,  which  liad  been  fetl  with  milk  from  a cow  afterwards 
found  to  be  the  subject  of  tulierculosis,  and  from  which  she 
died,  and  U|Mm  puti-nwritm  examination  characteristic  pul* 
monary  amf  pintraJ  tubercular  lesions  were  discovered*  In  a 
suljse<pient  letter  Mr  Hnmiloy  further  says: — * The  mother  of 
Uie  two  pigs  to  which  I referred  in  my  lust  has,  within  tho  past 
few  days,  been  slaughtered.  Shu  was  jicrfoctly  healthy,  no  trace 
of  tubercular  or  other  deposits  being  discoverable  in  any  part 
of  her  body/” 

' Aof.  eit,  p.  1&6. 
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Case.  1 — Greyish-white  'nudullary  nodiUes  in  the  lungs,  some  of 
them  wedge-shaped. 

C.  P , male,  aged  twenty-one,  labourer,  Histon,  Cambs, 

atlmitted  into  Addenbrooke’s  Hospital  14th  April  1880,  under  Dr 
Bradbury.  Parents  healthy  ; no  consumption  in  the  family.  Has 
liad  cough  for  about  six  months,  and  has  been  losing  flesh  and  been 
subject  to  night-sweats  for  the  same  period.  For  four  months  has  had 
pain  in  the  left  chest,  increased  by  inspiration.  Has  had  frequent 
attacks  of  shivering,  and  has  vomited  from  time  to  time.  Nine  weeks 
ago  the  pain  in  the  chest  became  more  severe,  and  he  began  to  suffer 
from  dyspnoea,  and,  a week  later,  noticed  that  there  was  blood  in  the 
sputa.  During  the  past  week  the  dyspnoea  has  increased ; sputa  have 
been  rusty. 

Present  condition. — In  left  chest  inspiration  harsh  and  wavy  at 
apex,  accompanied  by  a few  rales.  Posteriorly  the  left  chest  was 
everywhere  duller  than  the  right ; considerable  degree  of  dulness 
from  middle  of  infraspinous  fossa  to  base ; respiratory  sounds  from 
angle  of  scapula  downwards  are  deficient,  and  vocal  fremitus  and 
resonance  diminished.  On  next  day  (13th  April)  the  cough  was 
trotiblesome ; considerable  amount  of  muco-purulent  expectoration, 
slightly  blood-stained  in  parts.  Complains  of  pain  in  left  mammary 
region,  and  of  shortness  of  breath ; there  was  a sound  as  if  of  fine 
crepitation  at  the  seat  of  pain,  heard  only  at  the  close  of  deep  inspira- 
tion. The  urine  was  alkaline,  sp.  gr.  1031  no  albumen ; efflorescence 
on  addition  of  nitric  acid,  and  copious  deposit ; large  number  of 
crystals  of  phosphate  of  lime  under  microscope.  After  being  thirty-six 
hours  in  the  hospital,  he  died  suddenly.  He  slept  quietl}'  till  about 
two  or  three  minutes  before  his  death;  he  suddenly  began  to  gasp 
for  breath,  and  died  almost  immediately. 

Post-mortem,  17th  April. — The  pulmonary  arteries  were  searched  for 

* I am  much  indebted  to  Mr  A.  Shaun,  house-physician  at  Addenbrooke’s 
Hospital,  for  the  use  of  his  notes  of  the  cases.  I was  present  at  post-mortem 
examination  of  all  but  two  of  the  cases,  and  the  morbid  anatomy  is  chiefly  com- 
piled either  from  my  observations  then  made,  or  from  the  subsequent  examination 
of  the  material  preserved. 
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a clot,  but  none  wna  found.  'Hu?  l«*ft  lunp  containiMl  a nutuber  of 
rtuitrt'a  of  varyiiif'  fn.nj  the  tite  of  a walnut  to  the  r>f  a 

|H*a;  Nome  of  them  were  in  the  j>eri|ihery  of  the  luiu^,  iinyeotiiifj  on  the 
pleural  Nurfaie,  olhem  Were  in  the  ceutk\  They  Wen*  n*iiuirkublo  for 
their  while  lutHlulhiry  apiKainui'^.  ’I  he  centre  of  tin?  miwa  won  uaually 
I^ift4*iie<l,  111  the  biUM?  of  the  lung  wna  an  exteiiiiively  excavated  iiiomn, 
int4)  which  a bmnch  of  the  pulmotiary  arU*ry  apitean'?!  to  o|*en  fn*<<ly, 
althouf;h  there  waa  no  a]t|»earanee  of  Im'inorrhai^e  havin|{  taken  place, 
i he  rij^ht  lun^  contaiin><l  only  one  maMi,  which  wa«  felt  aa  an  ioolatetl 
nodule  in  the  midat  of  the  compmuiiblu  lun|^  Mubalance ; it  occupied 
the  hinder  lamler  of  tho  lower  lobe  at  ita  upj*er  nuirKin,  and  it  woa 
tliatinrtly  wi?d{(eaha(>eil,  alxtut  an  inch  and  a half  lon^^,  <if  the  aamo 
me«iullary  cun«iittenre  and  colour  a*  in  tho  other  lunjt,  and  aoftenod  in 
the  centre.  The  waa  very  lartte,  and  the  aurfaco  of  it  waa 

covennl  with  amnll  Hat  white  IxmIuni  of  a jKiirly  ap|Mvirance,  auch  as 
nn>  MometimtM  d«'«'rilaMi  os  ocrurriiiK  on  the  sph^en  without  any  |»arti- 
culiir  |Hitholo)(ical  ahtnificanco  Iwing  aMigmal  to  them. 

Xo  inaU?rial  was  prwn!rve<l  from  this  case  for  iiiiscrosco]>ic 
exniiiinatioii.  The  noduh?s  in  the  lungs  were  of  exactly  the 
RAiiiu  colour  and  consistena?  as  those  of  the  next  case ; they 
di(fen*tl  from  ordinary  tuberclus  by  their  vastly  greater  size, 
ami  hy  having  occasionally  the  slin|>e  of  a wedge,  and  they 
ditrereil  from  secondary  tumours  in  their  greyish-white  colour. 

Cask  2. — Ortyish-trhifr.  mtihiUary  noduifJt  in  (hr.  lumjH,  mnu 
of  thrm  large  ami  uxdgc‘»luijml,  mod  of  (hrm  small;  tuhcrculosis 
of  strous  mrmhranrs, 

K.  I* , female,  age<l  sevent<*en,  Stanstewl,  Cambs,  a<lmitU?(l 

into  Addenbrooke’s  llospital  on  the  1 4th  April,  under  l)r  1 trod  bury. 
Parents  alive,  healthy;  live  brothers  and  sisters,  ail  hi'olthy  ; mater- 
nal grandfather  ami  grandmother  di(*d  of  consumption.  Had  gmid 
health  till  four  months  ago,  then  caught  a “ violent  cold.”  Has  had 
constant  cough  since  then.  Tlm?e  months  ago  Wgan  to  suffer  fnun 
pain  in  the  left  chest,  and,  shortly  afU*rwanls,  tho  right  side  became 
]>ainful.  At  this  time  fre<iuently  felt  chilly,  but  hod  no  rigors  proper. 
Ila-H  been  gradually  losing  llosh.  No  ha.*moj)tvsis 

Prntent  rnnililion, — The  left  chest  is  nowhere  so  resonant  ns  the 
right ; marked  dulness  fnun  angle  of  scapula  to  Iwse  ; over  same  ari*a 
breathing  distant,  and  fremitus  and  vcwol  resonance  l>oth  absent. 
Heart’s  iKi.silion  and  sounds  normal.  Urine  alkaline;  jdiosphaU's. 
On  17th  April,  well-marked  epileptic  fit,  and  reraaineil  in  a stupid 
condition  for  the  next  day;  sordes  on  lips  and  t<?eth,  tongue  dry; 
re.stless  nights.  No  urine  passed  for  about  thirty-six  hours.  (Jn 
20th  April  there  was  a decided  trace  of  albumen  in  the  urine,  sp.  gr. 
1030.  VomiU>d  two  or  three  times  in  afternoon  and  evening.  Another 
fit  of  an  ejuleptifonn  character  during  tho  night.  Meanwhile  the 
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temperature  had  been  from  102°  to  103°  in  the  evening,  with  a drop 
of  sometimes  three  degrees  in  the  morning ; but  the  morning  tempera- 
ture was  on  several  occasions  somewhat  above  or  somewhat  below  101°. 
On  the  22d  April  noisy  and  delirious  during  the  night.  On  23d  in  a 
semi-conscious  condition,  and  could  be  roused  with  difficulty.  Pulse 
140.  Perspiring  freely.  Slight  “ tache  cerebrale.”  Eight  pupil 
somewhat  larger  than  left.  On  24th  and  25th  perfectly  conscious. 
On  25th  well-marked  “tache  cerebrale;”  right  pupil  again  larger; 
urine  passed  involuntarily.  Some  loss  of  power  in  left  arm.  On 
26th,  9 P.M.,  remained  conscious  till  7 this  evening.  Face  now 
dusky;  respirations  very  rapid ; pulse  too  rapid  and  too  feeble  to  be 
counted.  Eetracted  abdomen.  jSIarked  paralysis  of  lei't  arm  and  leg 
since  the  morning.  Doubtful  slight  paralysis  of  left  side  of  face. 
Pupils  equaL  Died  at  1 A.M.  on  27th. 

Post-mortem,  28th  April — Body  wasterl  Left  lung  adherent,  espe- 
cially to  diaphragm,  its  pleural  surface  covered  with  adhesions  con- 
taining translucent  tubercles.  The  upper  lobe  was  of  a liealthy  rose- 
red  colour.  In  the  lower  lobe,  near  its  upper  and  posterior  angle,  was  a 
single  well-marked  wedge-shaped  embolic  infarct,  1 inch  long  and  nearly 
1 inch  broad  at  base,  of  greyish-white  medullary  colour,  into  which  a 
branch  of  pulmonary  artery  entered  underneath  tlie  thin  end.  The 
wedge-shaped  area  of  white  substance  was  composed  of  a number  of 
round  masses,  the  size  of  peas  or  smaller,  touching  each  other.  There 
was  another  whitish  mass  at  the  extreme  base,  where  the  lung  adhered 
to  the  diaphragm.  A number  of  smaller  white  masses,  witli  round 
central  space,  as  if  lined  by  a membrane.  The  right  lung  contained  only 
the  smaller  kind  of  nodules.  The  pleura  was  studded  with  minute 
nodules.  Bronchial  glamls  enlarged  and  caseous.  The  peritoneal  sui- 
face  of  the  diaphragm  on  the  right  side  was  the  seat  of  a most  remark- 
able eruption  of  large,  flat,  sometimes  confluent  and  lobulated  nodules, 
from  the  size  of  a split  pea  downwards.  This  eruption  was  more  like 
that  of  tumour  infection  of  the  serous  membranes.  Tlie  same  kind  of  flat 
nodules  occured  in  the  peritoneum  covering  the  back  of  the  bladder, 
and  in  the  parietal  peritoneum  of  the  right  iliac  fossa.  On  the  broad 
ligaments  and  surface  of  uterus  the  nodules  were  smaller,  more 
glancing  and  sessile.  The  left  Fallopian  tube  contained,  about  an  inch 
from  its  open  end,  a nodule  about  the  size  of  a bean,  broken  down  in 
the  centre.  This  wms  not  observed  until  it  had  been  sometime  in 
spirit,  and  the  character  of  the  growth  could  not  be  made  out  satis- 
factorily. There  was  an  embolic  infarct  in  the  anterior  end  of  the 
temporo-sphenoidal  lobe  of  the  right  hemisphere,  yellow  softening 
extending  for  a short  distance  on  each  side  of  the  middle  cerebral 
arterial  brancL  Miliary  tubercles  in  the  Sylvian  fissure  on  both 
sides. 

This  case  has  furnished  several  of  the  illustrations  in  the  Plates. 
The  wedge-shaped  mass  in  the  left  lung  is  represented  at  the 
upper  part  of  Plate  III.  The  original  freshness  of  colour  of  the 
new  formation  had  been  lost  before  the  drawing  was  made ; it 


30 


C.^S^^S  IS  MAS. 


wliLMi  first  HtHJii,  tlio  iii(yiulltir)’  whitom*'^  of  a 
stHroiuiary  tumour,  l»ut  it  wiim  at  the  Maine  time  iimre  o|HU|tie, 
yellowiali  or  f*rey.  The  microscopic  draw injj;s  on  I’late  IV.  im* 
both  made  from  the  Hume  W(*<i^c-Mha|MMl  nodule.  With  the 
naktMl  eye,  one  can  see  that  it  is  ma»le  up  of  the  confluence  of 
•evend  round  nodules,  and  thestj,  apiin,  n*solve  themselv(‘s 
under  the  microMCo|>e  into  many  Mtiiali  tulK'tvles,  The  tuliercles 
art*  iiiterHtitiul  formations  in  the  connective  tissue  of  the  lun^  ; 
they  have  a U*ndcncy  to  necrosis  in  the  contn*,  the  iu*crotic  and 
sometinnst  softencHl  centre  hreakin({  away,  by  a very  unihirm  mar- 
jfiti.  from  the  {frowin^  and  vascular  |»eriphery  (tij(.  1 1,  Tlate  IV.) 
The  ctmtnil  tulM*rcle  of  the  same  fij^iit*  shows  a numlM*r  of  {^iant* 
cells,  and  vesstds  [M*netratiii){  into  the  ccntn*  of  it  1'he  tul>ertde 
of  ti{{.  12  (Plato  I\'.)  rt*pn<«ents  a very  usual  and  characteristic 
ap|M*antnce ; the  mslule  is  suirounded  by  a remarkable  wrt*nlh 
or  circlet  of  wide  IiUmmI* vessels  of  capillary  stnicture,  diKUmd(*<l 
w'ith  blood ; a small  vessel  ]>asst!s  rit'ht  through  the  sulistancu 
of  the  tulien  le,  ami  several  others  are  found  in  its  latriphery. 

To  the  nakt*d  eye,  the  smaller  wdiitish  no<lules  that  occurred 
throughout  the  right  lung  had  a }H*culiarity  which  I shall  have 
often  to  refer  to ; on  the  cut  surface,  they  appeartal  sometimes 
to  lx*  jK'rfomted  with  a narrow  lumen,  the  npjK*arancc  suggest- 
ing the  broken  stem  of  a clay  pijxi  or  a piece  of  macaroni ; at 
other  times,  the  section  showc<l  them  to  l)e  hemispherical  Ixslies 
with  the  centre  excavated  to  a limited  extent,  and  w'ith  a sub- 
stantial thick  wall,  the  interior  Ix'ing  uneven. 

The  cnlargeil  bronchial  glands  were  found,  on  microscopic 
examination,  to  contain  tulsTcles,  ns  in  fig.  14,  I’lnte  V.,  from 
another  case.  The  remarkable  appeaninc.c  represented  in  fig.  3, 
riak^  II.  is  taken  from  this  case.  The  whole  under  surface  of 
tlie  diaphragm,  on  the  right  side,  corresponding  to  its  area  of 
contact  with  the  liver,  was  covered  with  that  kind  of  eruption. 
The  tulxjrcles  were  large  and  fiat,  sometimes  jiartly  free  from 
the  surface,  and  surrounded  by  filamentous  tissue.  E.xamined 
with  tlie  micrascope,  some  were  found  to  consist  of  several 
centres  of  new  fomiation,  wliile  in  others  the  interior  had  under- 
gone a general  necrasis,  and  it  was  only  round  the  iieriphery  tliat 
any  structure  could  be  seen.  Tlie  structure  is  that  of  fig.  15, 
I’late  VI.,  from  another  case.  It  is  the  tubercle  composed  of 
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giant-cells,  of  other  large  cells  with  one  or  more  nuclei  and 
resembling  epithelial  cells,  and  of  lymphoid  cells, — the  tubercle 
spoken  of  by  Schiippel  and  by  Eindfleisch,  about  which  I shall 
have  more  to  say  afterwards. 

Case  3. — Typical  acute  tuberculosis  in  a child ; remarkable 
'pleural  outyroioths  ; whiteness  and  large  size  of  the  lung  nodules. 

A.  T , girl,  aged  eight  years,  Cambridge,  admitted  into  Adden- 

brooke’s  Hospital  on  the  22d  April,  under  Dr  Bradbury.  For  five 
weeks  previous  to  admission  was  noticed  to  be  dull  and  heavy,  and 
complained  of  headache.  A week  before  admission  began  to  vomit 
frequently.  Eestless  at  night,  crying  out,  and  complaining  of  pain  in 
the  head  and  in  the  back.  Has  lost  flesh  progressively  since  beginning 
of  illness.  Constipation  throughout. 

Present  conditinn. — Delicate-looking  child,  with  long  eye-lashes, 
hair  tine,  skin  thin.  Face  flushed  ; complains  of  frontal  headache. 
Typical  progress  of  acute  tuberculosis.  Died  on  the  2d  May. 

Post-mortem,  4th  ^lay. — Large  packet  of  caseous  bronchial  glands. 
Abundant  tubercles  on  pleura,  both  pulmonary  and  parietal ; the 
tubercles  were  soft  in  texture,  white  in  colour,  sessile,  and  even  pedun- 
culated. Both  hings  were  full  of  tubercles  of  unusually  large  size,  and 
white  medullary  substance.  At  the  right  apex  a dense  collection  of 
white  nodules,  having  the  general  outline  of  a wedge,  with  some  lung- 
tissue  within  the  outline  not  occupied  by  the  w'hite  substance.  The 
scattered  white  nodules  appeared  often  to  be  perforated  in  the  centre 
by  a smooth-walled  aperture.  Tubercles  on  the  surface  of  the  spleen 
and  in  the  fissure  of  Sylvius. 

From  this  case  is  taken  the  coloured  drawing  (fig.  5,  Plate  II.), 
showing  the  outgrowths  on  the  pleura.  I have  preserved  one  of 
the  lungs  entire,  and  one  may  observe  on  the  surface  of  it  a con- 
siderable variety  of  the  characteristic  pleural  outgrowths — flat, 
sessile,  pendulous,  tongue-shaped,  or  sometimes  round,  and 
arranged  in  a row  like  a string  of  pearls.  The  microscopic 
drawing  (fig.  13,  Plate  V.)  is  taken  from  the  wedge-shaped 
nodule  in  one  of  the  lungs  of  this  case.  It  shows  a tubercle 
surrounded  by  an  extensive  plexus  or  wreath  of  wide  blood- 
vessels, distended  with  blood. 

The  enlarged  bronchial  glands  showed,  in  the  microscopic 
examination,  the  same  appearance  of  tuberculosis  of  the  lym- 
phatic glands  as  is  figured  in  fig.  14,  Plate  V.,  taken  from  Case  5. 
They  were,  however,  more  generally  caseated,  and  it  was  only  in 
the  peripheral  and  more  translucent  portions  that  giant-cells 
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and  the  otlier  indications  of  the 
ccnlrc*  could  be  delectwL 


jm*j«*nco  of  minute  tulnTculoua 


I 


CahK  4. — Luiuj  cvntnining  atrtral  $Jou//httuf  or  yutritl  cavUifM ; ^ 

large  round  tubercle*  in  the  interrcning  lung  tubdance,  ^ 

.1.  It , malu,  iu{«*d  forty  yMini,  faltMinor,  Kawnton,  Caiulw,  ail-  ‘ 

mittod  into  A<idi'nbrtMiko's  IIiM|iiial  on  llm  9tli  May,  under  l>r  Itnul-  ^ 

bury.  gooil  till  four  yi*am  b|^»,  then  bad  iiiiluiunmtion  of  tbo  ^ 

Iun(*«.  (VuilinutMl  in  ifood  health  durtii);  ihe  two  3’eam  iinmtHliaUdy 
following  this  attack.  During  thn  laat  two  ytfani  hoa  liad  more  or  lena 
conatant  <*<ough,  and  haa  gradually  IiMit  floah.  IbeiuoptyaU  aix  nionlha 
ago,  and  again  four  montiia  ago.  At  iho  latter  date  alau  hod  a aeveru 
attack  of  bronchlliji,  and  waa  con(ilu'<l  to  Ix'd  for  five  wiM*ka.  Never 
Well  aince.  For  oi*veral  w<H*ka  exiMsctoration  of  very  fetid  aputa. 

/‘ream/  rnndltion, — Face  aoinewhat  congoal4«l,  tretnora  of  tongue 
and  iiiuaclea  of  fore.  Much  pnait ration.  Fnviuent  cough,  with 
eX|HH?t4imtion  of  very  offensive  pundent  aputo.  Breath  alao  very 
ofTeiiaiva  Tongue  thickly  CMaited.  Pulae  feeble,  intermiU  occa- 
aionally.  ladt  clnwt  univeraally  dull  In  ]>ectoml  ix>gion,  fromiluH 
alKiIiahed,  nwpimtor)’  oounda  very  defirieiiL  .Metallic  tinkling  lu^anl 
in  neighliourhood  of  nipple.  Hough  double  creaking  aound  in  cardiac 
ri'gion  accomiMinying  each  beat  of  the  heart  roateriorly,  abaoluto 
dulnoM  over  lower  half  of  left  cht«t  Vocal  freinitua  and  vocal  ro- 
aonnneo  alwent  Iteapinitory  aounda  extremely  deficient  Hight 
cheat  cvor)’whero  mtonant  Heart 'a  a|iex  diaplaixsl  to  right  The 
tem|>emture  on  the  evening  of  the  10th  .May  waa  104  ’'2,  and  next 
morning  101  *‘4  ; the  fall  aonma  to  have  continued  in  the  evening  to 
100*,  and  for  the  rest  of  the  time  it  ia  rocorde<i  at  alM>ut  102*.  'Hio 
tlyapn«*a  varicnl  in  degree  from  «lay  to  day;  Ijcfore  death  on  the  13th, 
it  waa  verj'  severe ; face  dusky,  jierspiration  atanding  on  forehead. 

Pod-m'irtem,  14th  May. — Ilcmarkable  ap|>onranco  in  thorax,  linm- 
chial  gland*  forme«l  a diffluent  white  mass,  like  the  softer  variety  of 
lymphoearcoma.  Ixjft  lung  hrmly  mlheront ; exUmaively  usderoatous  j 
contained  a numlwr  of  gangrenous  cavities,  one  of  them  (on  the  |)eri- 
phery)  distinctly  wedge- ahajKHl ; an»l,  in  the  intorvals  fn^twoen  the 
cavities,  the  lung-tissue  was  occupieil  by  a number  of  greyish  nodules, 
of  uniform  site,  as  lai^  as  j>oas.  The  bronchial  mucous  membrane 
inUmsely  congested.  I did  not  see  the  right  lung,  but  the  note  is  that 
it  “ contained  a considerable  (juantity  of  caseous  substance,  just  begin- 
ning to  break  down." 


None  of  the  orgnns  from  this  case  were  kept  for  examination. 
The  case  was  evidently  one  of  intense  or  virulent  infection. 
The  cavities  had  resulUnl  from  the  breaking  down  of  solid 
masses,  one  at  lea,st  of  which,  on  the  periphery,  had  l>cen  wedge- 
sha]K*d.  Their  interior  was  formed  by  what  might  be  calkxl  an 


CASES  IN  MAN. 


33 


uneven  membrane,  of  a greyish  sloughing  appearance.  A striking 
feature  of  the  case  was  the  occurrence  of  a large  number  of  round 
nodules,  all  about  the  size  of  peas,  of  dark-grey  colour,  situated 
in  the  cedematous  lung  tissue  between  the  cavities. 

Case  5. — EnorTn&iis  cluster  of  enlarged  portal  lymphatic  glands 
containing  round  nodules;  hronchicd  and  mesenteric  glands  also 
enlarged;  characteristic  outgroivths  of  the  serous  membranes; 
tuhcrcles  and  closed  vomicce  in  the  lungs ; large  encapsuled  tubercles 
of  liver  and  spleen. 

J.  B , male,  aged  eighteen,  baker,  Cambridge,  admitted  into 

Addenbrooke’s  Hospital  on  the  Gth  !March,  under  Dr  Latham.  Five 
mouths  before,  he  had  to  give  up  his  occupation  of  baker  on  account  of 
weakness  and  shortness  of  breath.  During  the  last  month  the  dyspnoea 
has  been  constantly  present.  Four  days  before  admission  he  was 
obliged  to  take  to  his  bed.  Physical  exploration  of  chest  reveals 
disease  on  both  sides  (details  omitted).  Delirious  next  day,  and 
picking  the  bedclothes.  Died  on  the  8th. 

Post-mortem,  9th  March. — The  parietal  pleura  was  thickly  studded  in 
parts  with  tubercles.  A few  adhesions  at  base  of  both  lungs.  Glancing 
whitish  tubercles  all  over  the  surface  of  the  lungs  ; same  on  the  spleen, 
but  more  distinctly  pedunculated,  and  sometimes  tongue-shaped.  The 
peritoneal  surface  of  the  diaphragm  was  thickly  covered  with  large 
flat  nodules,  exactly  as  in  Case  2.  Intestines  show'ed  no  appearance 
of  tuberculosis.  The  striking  feature  of  the  pod-mortem  examination 
was  the  condition  of  the  portal  glands.  They  hung  down  from  the 
portal  fissure  as  an  extensive  tuberous  mass,  about  5 inches  long; 
the  glands  composing  it  were  united  by  connective  tissue,  but  they 
were  rarely  confluent ; some  of  them  were  very  nearly  the  size  of  a 
hen’s  egg.  The  portal  vein  and  the  splenic  and  superior  mesenteric 
before  their  junction  were  closely  involved  in  the  growth,  the 
glands  appearing  to  grow  into  their  walls.  The  substance  of  the 
growth  was  very  firm,  hard,  creaking  under  the  knife,  hrowmish  yellow 
(like  the  embolic  infarct  of  Case  10).  This  kind  of  substance  occurred 
in  each  gland  in  the  form  of  several  round  centres,  separated  by  bands 
of  translucent  tissue,  the  whole  being  enclosed  in  a thick  translucent 
capsule.  There  were  several  bronchial  glands  which  presented  exactly 
the  same  appearance  of  round  yellowish-brown  nodules,  the  size  of 
peas,  scattered  through  their  black  pigmented  substance.  Nodules, 
also  the  size  of  peas,  and  surroimded  by  a translucent  thick  capsule, 
in  liver  and  spleen,  along  with  smaller  tubercles.  Small  tubercles  in 
left  Sylvian  fissure.  The  condition  of  the  lungs  was  like  that  of  the 
next  case,  and  will  be  referred  to  under  it. 

Tliis  is  one  of  the  most  complete  cases  of  the  series.  The 
characteristic  appearance  of  closed  vomicae  in  the  lung  (what 
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lui^ht  bo  cttlhHl  the  “crumpet-lung”)  in  the  c^ilourod  drawing  M 
(fig.  9,  Hate  III.)  iit  taken  from  the  left  aj>ex  in  thia  case.  The  M 
drawing  of  the  cliaracteriBlic  flat  and  pendulous  outgrtiwllis  on  lliu  ■ 
Murfaco  of  the  spleen  (fig,  6,  l*hit4J  11.)  is  also  taken  from  it.  j 
The  pleural  outgrowths  were  e<)ually  characteristic,  and  the 
eruption  of  flat  msiules  on  the  under  surface  of  the  diaphragm, 
coin.*s|M aiding  to  its  an»a  of  contact  with  the  liver,  was  precisely 
the  some  ns  tliat  of  Case  2,  drawn  in  fig.  3,  Plate  II.  The 
micitsioopic  chiimcteni  w’ere  also  the  snina 

The  thoracic  and  abdominal  lymphatic  glamls  wore  equally  « 
characteristic ; the  cluster  of  enlarged  {xirtal  glands,  a lubulate<l 
imiss  as  larg«i  as  a cocoa* nut  hanging  clown  from  the  {m trial  ' 
fissuitt,  at  ont'o  am*sled  the  atU«ntion.  The  glands  were  for  the  ’ 
most  |Mirt  linrd  and  tough,  creaking  under  the  knife,  and  the  ' 
cut  surface  showed  them  to  contain  each  several  round  nodules,- 
up  to  the  size  of  |a*as,  boumled  by  a well-defincal  belt  of  more  I 
translucent  tissue.  The  section  of  one  of  the  bronchial  glands  is  -fe 
shown  in  fig.  10,  Plate;  III.  A huger  drawing,  to  the  same  J 
ofTec-t,  might  have  lioen  obtainecl  from  one  of  the  portal  glands, 
which  had  not,  however,  bc,*cn  cut  into  at  the  time  the 
drawings  were  being  made.  The  microscopic  apjiearancc  of  the 
tul)erch«  in  one  of  the  bronchial  lymphatic  glands  is  shown  in 
fig.  14,  Plate  V.  I shall  defer  notice  of  it  until  I treat  of  the 
condition  of  the  lymphatic  glands  generally. 

The  liver  and  spleen  each  conUune<l  a numlxjr  of  large  round 
tulierclea,  up  to  the  size  of  jaias,  whicli  were  remarkable  for 
their  well-marke<i  peripheral  licit  of  translucent  tissue,  simu- 
lating a capsule.  Numerous  minute  tuljercles,  detected  only  in 
the  microscopic  sections,  occurred  near  the  larger  nodules,  botli 
in  the  liver  and  spleen. 

Case  6. — linpid  tnberculosvt  in  a previovdy  hmlthy  man,  com- 
mencing from  the  tonoil;  tubercles  and  closed  vomicet  in  the  lungs. 

T.  C. , male,  agwl  fifty-seven,  Downham,  Norfolk,  admitted  into  *' 

Addenbrooke’s  Hospital  on  11th  February,  under  Dr  l^tham.  Quite 
well  till  seven  weeks  ago ; then  had  quinsy.  1 he  throat  was  lanced 
by  a surgeon,  and  a quantity  of  matter  evacuated.  Lost  his  voice  at 
that  time,  ami  still  spi’aks  in  a whisjier.  No  cough  or  night-sweating, 
but  has  had  sometimes  shortness  of  breath.  On  ailmission  there  is 
no  pain  in  chest  or  elsewhere,  but  constant  slight  dyspmea.  leiii- 
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perature  on  two  successive  days  : 101°-8  morning,  and  103°-4  evening; 
100° '8  morning,  and  103° '8  evening.  Before  death  severe  dyspnoea. 
Death  on  15th  February. 

Post-mmiem,  16th  Febraary.  — Both  lungs  firmly  adherent  all 
round.  In  the  right  lung  a cavity  the  size  of  a walnut  at  the  apex ; 
the  rest  of  the  lung  thickly  studded  with  tubercles,  smaller  and 
more  translucent  in  upper  part,  grejdsh-white,  opaque,  and  becom- 
ing confluent  at  the  base.  The  special  interest  centres  in  the  con- 
dition of  the  left  apex,  wliich  exactly  resembled  the  condition  in 
the  corresponding  apex  of  Case  5,  and  which  is  probably  characteristic 
of  the  bovine  disease.  The  lung  was  as  if  honey-combed  with 
smooth-walled  cavities  from  the  size  of  a pin-head  to  that  of  a large 
pea,  or  even  a hazel-nut.  To  use  a homely  illustration,  the  lung 
resembled  the  substance  of  a crumpet.  I at  first  took  this  condition 
for  bronchiectasis ; but  the  cavities  are  found  to  result  from  the  central 
softening  of  large  tuberculous  nodules,  the  periphery  of  the  nodules 
being  formed  of  translucent  and  highly  vascular  tissue,  which  remains 
as  a smooth  membrane  like  the  wall  of  a cyst.  Solid  whitish  nodules 
of  various  sizes,  up  to  that  of  a pea,  were  seated  as  if  on  the  outer 
walls  of  the  excavations,  or  in  the  lung-tissue  between  them. 

The  chief  interest  of  this  case  lies  in  tlie  rapid  course  of 
tuberculosis  in  a previously  healthy  man,  aged  fifty-seven,  and 
in  the  exact  resemblance  of  the  condition  in  the  lung  to  that  of 
Case  5.  The  coloured  drawing  (fig.  9,  Plate  III.),  taken  from 
the  latter,  might  have  been  matclied  from  the  left  apex  of  the 
lung  in  this  case. 

Case  7. — Cavif.ies  in  the  lungs,  with  dense  semi-cartilaginous 
walls;  encapsulcd  large  round  nodules  in  the  lungs;  pendulous 
outgrowths  on  pleura,  and  headed  condition  of  the  sharp  margin  of 
the  lung. 

-A-.  P , female,  aged  eighteen,  Cambridge,  admitted  moribund 

into  Addenbrooke’s  Hospital  on  27th  Feb.,  under  Dr  Latham.  Died 
shortly  after. 

Post-mortem,  28th  February. — Body  well  nourished.  The  whole 
upper  lobe  of  the  left  lung  was  occupied  by  one  enormous  cyst  or  cavity, 
on  the  inner  surface  of  which  there  was  not  a trace  of  friable  caseous 
substance.  Its  wall  was  compact  like  the  wall  of  a cyst,  and  its  inner 
surface  was  smooth  or  slightly  granulated,  and  of  a red  colour,  as 
if  from  blood.  In  the  walls  of  the  cyst  and  in  other  parts  of  the 
lung  there  Avere  hard  brownish-yellow  opaque  nodules  from  the  size  of 
a pea  to  that  of  a hazel-nut,  sometimes  slightly  confluent,  surrounded 
by  a thick  translucent  capsule,  and  with  lighter  or  caseous  points  in 
their  centre.  In  the  right  lung,  at  the  apex,  there  Avas  a round  cavity 
Avith  a uniform  inner  surface,  the  size  of  a billiard-ball ; its  Avails  Avere 
ot  great  density  or  firmness,  creaking  under  the  knife ; a branch  of 
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Uu-  pulmonnry  nrtcry  a{>{M«rMl  to  end  in  iU»  |x«riphpry.  In  the  Ihuk- 
■ulMtonoo^  round  llu^  cavity,  the  name  yeUowiith-brown  euat|wuhM| 
uudultia  ae  in  the  left  lun^  In  the  middle  lobti  of  the  lung  the  u]nu{uo 
notlulee  were  entailer  and  niuiv  unifumi  in  eiu,  and  at  the  extremu 
haee  they  foriiMMl  grapo-like  cluetera.  llierv  Mrero  extenaive  pleuritic 
oilheNiotui  on  boUi  udna  ( )n  the  turface  of  the  tun^  tlicre  were  a 
nuiulier  of  flat  penduloue  nodulea,  one  of  whirh,  about  thre<M‘ightiui  of 
an  inch  in  diameter,  waa  euependnd  by  a piece  of  Ute  atlheaion,  like  a 
email  metlallion.  llound  the  ehar|i  margin  of  tlie  right  lower  lobe 
there  were  a few  email  pleural  nodulue,  jNUily  fuwel  into  a cord,  giving 
the  margin  a Iteodeil  apiwarance. 

From  thiit  caac  in  tnken  the  dmwing  of  the  ahnrp  maipn  of 
the  Inng,  lower  lolio  (fig.  4,  I’bite  II,),  Hhowiiig  an  ap)K<araiico 
of  lint  nodular  outgrowthe,  conatricbnl  to  a kind  of  podiclo  at 
the  btUH^  fused  inU»  a cord  lownrtla  the  right-hun<I  aide.  This 
n{){x>arunco  occurs  in  other  canes,  and  is  pntbubly  characteristic. 
The  largistt  pleumJ  nodule  that  1 liave  found  in  any  of  the  cascts 
occurrwl  in  this  case.  It  was  al>out  three-eighths  of  an  inch  in 
diameter,  lint  and  tnuisparunt  (suggesting  fat  tissue),  ami  sus- 
{suided  by  a long  and  narrow  liond  of  connex^tive  tissue.  The 
pleural  surface  elsewhere  showed  the  usual  varieties  of  tlio 
chumcU?ristic  pleural  outgrowths. 

Fn)m  this  case  also  is  taken  the  coloured  «lrawing  (fig.  8, 
Plate  III.),  showing  large  round  encapsulod  nodules  in  the  lung 
8ul)stancc.  I believe  the  appearance  to  be  very  chamctcristic  of 
the  more  chronic  fonn  of  the  disease  in  the  lung. 

Tlie  peculiar  appearance  of  fig.  17,  Plate  VI.,  is  taken  from  this 
ca.se;  it  occtirrod  uniformly  in  connection  with  the  smaller 
tul)erclea  in  the  lower  lol>e.  Tlie  tulierclo-nodule  has  evidently 
broken  through  and  growm  into  the  nearest  bronchus.  The  same 
encroaching  process  prolxibly  takes  place  in  the  cose  of  larg(!r 
nodules  and  larger  bronchi,  and  would  account  for  the  commu- 
nication sometimes  found  to  exist  between  the  softened  centre, 
or  the  cavity  of  the  nodule,  and  the  lumen  of  the  bronchus. 

Case  8. — Rapid  tuberculosu  in  a previov^Jy  healthy  man; 
charaeicristic  pleural  outgrowths;  small  greyish-white  medullary 
nodidcs,  with  softened  centres,  throughmt  hoik  lungs;  siooUcn 
bronchial  glands. 


C.  F , male,  ngctl  twenty-eight  years,  fireman,  Ely,  admitted 

into  Addenbrooke’s  Hospital  on  4th  Juno,  under  Hr  Bradbuiy.  Had 
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good  liealth  till  six  weeks  ago ; then  began  to  have  a dry  cough.  A 
month  ago  felt  he  was  losing  strength,  and  noticed  that  he  was  losing 
llosL  Three  weeks  ago  the  cough  became  severe,  and  he  complained 
of  dyspnoea.  The  cough  and  dyspnoea  have  gone  on  increasing  till 
admission.  Sleep  much  disturbed  diu’ing  the  last  few  nights.  Has  not 
felt  feverish ; no  sweating. 

Present  condition — Pace  extremely  dusky ; considerable  dyspnoea ; 
small  quantity  of  muco-purulent  expectoration.  The  patient  is  a well- 
built  man,  and  shows  no  sign  of  emaciation.  Pulmonary  resonance 
impahed  somewhat  at  right  base ; abundant  medium-sized  crepitation 
at  botii  bases ; no  increase  of  voice  sound ; chest  elsewhere  resonant. 
Pine  crepitation  heard  in  almost  every  part  of  chest,  with  occasional 
rhonchi.  Heart  sounds  healthy. 

His  general  condition  appeared  to  improve  for  the  next  w'eek  or 
two ; the  cough  and  expectoration  continued ; crepitation  became 
coarser.  The  temperature  was  generally  between  99°  and  100°  in  the 
morning,  and  a degree  higher  in  the  evening.  On  21st  June  there 
was  considerable  oedema  of  the  legs.  The  chest  signs  became  more 
intense,  and  lividity  of  the  face  increased.  On  the  22d  the  respirations 
were  36,  and  at  the  same  date  the  temperature  rose  from  97°‘8  in  the 
morning  to  102°’8  in  the  evening,  faUing  next  morning  to  97°'8.  He 
continued  to  take  his  food  •well.  Some  diarrhoea ; skin  universally 
dusky  ; frequent  short  tlozes,  but  no  continuous  sleep ; breathing  more 
dilhcult.  Hied  at  9 p.m.  on  25th  June. 

Fost-mortem,  26th  June. — Skin  everywhere  dusky  ; no  emaciation  j 
a few  soft  pleuritic  adhesions  posteriorly  on  both  sides.  The  pul- 
monary pleura  of  the  right  lung,  along  the  thick  posterior  border,  on 
the  concave  base,  and  in  the  interlobar  fissures,  was  covered  in  parts 
with  pleural  outgrowths,  which  sometimes  were  like  small  round 
leaves,  close  to  the  surface ; at  other  times  pendulous  and  tongue- 
shaped. Tliey  ■were  occasionally  in  the  form  of  larger  confiuent 
patches,  of  which  the  margins  and  point  of  attachment  to  the  surface 
were  Avell  defined.  The  pleural  outgrowths  sometimes  took  the  form 
of  rounded  cords,  either  dependent  freely  from  the  surface  or  attached 
at  two  or  more  points,  forming  loops.  The  same  occurred  round  the 
sharp  margin  of  the  lung.  The  left  lung  was  adherent  everywhere, 
except  at  the  apex.  The  pulmonary  pleura  of  the  apex  (where  there 
were  no  adhesions  to  make  the  appearances  ambiguous)  show^ed  a few 
scattered  villous  and  leaf-like  outgrowths.  The  condition  of  the  lung 
substance  was  almost  the  same  in  the  tw’o  lungs,  and  was  on  the  whole 
uniform  from  apex  to  base.  The  lungs  were  studded  with  greyish- 
W’hite  medullary  nodules  up  to  the  size  of  a lentil.  The  nodules  were 
softened  in  the  centre,  showing,  on  cross  section,  either  like  the  broken 
stem  of  a clay  pipe,  or  Like  a partly-excavated  hemisphere,  the  surface 
of  the  excavation  being  somewhat  uneven.  The  process  of  excavation 
most  at  the  apex.  The  branchial  glands  w'ere  consider- 
ably enlarged,  but  soft ; no  nodules  visible  in  them  Avith  the  naked 
eye.  In  the  heart  the  flaps  of  the  mitral  were  united  so  as  to  form  a 
single  valve;  hvo  of  the  tricuspid  flaps  were  in  like  manner  joined 
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toj{»^thcr.  Tlio  jterttortral  ran'lij  contuin<yl  a «mnll  quantity  of  fluitl. 

No  tmc<«  of  IuImtcIw  on  the  Aerotui  nienihrmie,  which  wiw  ran<fully 
examined  in  variuuA  phure«.  In  tlie  intrsHnf  were  Hoveml  ecchymcMed 
jiotcheA  on  the  mucous  membrmue  of  the  ileum,  hut  no  ulceration. 

: 

ThiH  ca>uj  agrocn  with  Mcvcral  of  the  procoding  in  the  greyiah- 
whito  tnudullnry  HultsUinco  and  large  size  of  tlic  iiodulos  in  tlie 
lung,  and  in  the  remarkable  appearance  of  an  excavation  nr 
|M*rfomtion  of  the  centres  of  the  noduloa.  The  chanu  teriatic 
pleural  outgrt»wtliH  were  <?H|M‘cially  well  inurkcsl  in  vjirioua  |MirU  I 

of  the  aurfaco  of  the  right  lung.  ! 

♦ 

i 

Cahk  9. — Long-rontinurti  high  rrrning  tnnprrature ; ni/rW«r  j 
distatie  of  hrari  {rfgfUUitnu) ; castou-g  fnJargement  and  ao/trning  j 
of  ovary ; enUtrgtd  and  etdearwm  mf*tnicric  glatids;  minute 
tubercUa  in  Ih*  lunge;  **  duckweed"  on  the  pleura. 

K.  1*— — ♦ fetnalo,  aginl  Iwenty-two,  ( lunhridgis  oilmittiMl  into  Ad«Ien- 
lm*oke’s  llfMpiul  on  30th  March  1880,  umler  I>r  llnwlliury.  For  a 
year  |nuI  lias  luwl  shortness  of  lin«th  on  exertion.  No  hisltjry  of 
rheumatism,  lliis  enjtiy*-*!  fairly  go*jd  lnallk  ThrtM*  months  ago 
liegan  to  suffer  constant  i«in  in  the  canliac  n«gion ; shortness  <>t 
Imath  liccaine  aggravatol,  and  |wtient  Istgan  to  C4)m|iluiu  for  the  first 
time  of  iNvlpitation  of  the  heart.  Six  wet?ks  ago  the  ii^gs  were  noticed 
to  be  swollen,  ami  liave  continuisl  to  lie  more  or  loss  aHlemotoiw  ever 
since.  Three  wwks  ago  notice<l  tluit  the  aUlonien  was  incnvisod  in 
sue.  For  a fortnight  jsist  lias  had  slight  cougL  Menstruation 
regtdar  till  two  months  ago. 

On  admission — Forcible  a|iex  b«»at  of  the  heart  in  fifth  spw'e,  just 
within  the  nipple  line  ; visible  impulse'  in  same  position.  Transverso 
elulntw  not  obviously  increastnl.  At  the  ajs^x  is  Inanl  a presystolic 
murmur  running  up  to  a loud  thumping  first  sound.  At  the  luise  is  a 
diastolic  bruit,  plainly  heard  to  the  right  of  the  sternum,  but  culmin- 
ating in  the  thirxl  left  sj«ce,  and  conducted  <lown  the  stemuin.  Chest 
resonant  throughout ; In^althy  bnathing  all  over.  The  temisTaturo  on 
the  evening  of  admission  was  101®,  next  morning  98’;  the  character 
of  the  lemperaturo  remained  quite  the  same  for  the  next  week,  and 
much  the  same  t«)  the  eml  of  her  illness,  the  difference  lietwcen  morning 
and  evening  tomjKTaturc  Isring  seldom  less  than  four  degrees.  An 
elevation  of  104'’  evening  was  often  reached,  and  on  one  occa- 
sion 105*.  w 1 1 • 11, 

Two  days  after  admission  a globular  swelling  was  detected  in  the 

hypogastrium,  extending  into  the  left  iliac  region ; dulness  over  the 
swelling,  and  hviH'gn.stric  i»ain  coraplaimnl  of. 

On  5lh  April  slight  shivering  attack  in  the  afternoon.  On  IJth 
April  complaimMl  of  i>ain  in  the  chest;  shan>  inspiratory  rftles  m left 
inferior  axillary  region ; some  crepitation  at  lioth  bases. 
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The  hypogastric  tumour  continued  to  increase,  and  was  discoverahlo 
much  more  definitely  to  the  left  of  the  median  line.  Occasional 
diarrhoea.  Hypogastric  pain.  On  4th  May  complained  of  pain  in 
hypochondriac  regions;  abundant  crepitations,  medium  size,  at  base 
of  both  lungs.  Abdomen  distended ; tumour  cannot  be  felt.  On 
16th  May,  a blocked  vein  in  right  arm,  perceptible  cord-like  painful 
swelling.  Aphthae  on  the  tongue.  On  1st  June  the  abdominal 
tumour  could  again  be  felt.  Meanwhile  the  patient  had  become 
paler  and  thinner,  the  temperature  having  the  character  already  men- 
tioned. On  25th  June  and  folloNving  days  considerable  oedema  of  left 
leg  and  thigh.  Trace  of  albumen  in  urine.  Purpuric  spots  on  the 
arms;  slight  bleeding  from  the  gums;  passed  a small  quantity  of 
blood  with  the  motions.  On  29tli  complains  of  shortness  of  breath  ; 
respirations  40.  Oedema  of  both  legs.  The  dyspna*a  increased  during 
the  night,  the  patient  being  obliged  to  sit  up  in  bed  the  greater  part  of 
the  night.  Died  at  5 a.m.  (30th  June). 

Post-mortem,  1st  Jiily. — A few  soft  adhesions  in  both  pleural  sacs. 
The  pulmonarn  pleura  at  the  base  of  one  of  the  lungs  showed  the  leaf- 
like “ duckweed”  variety  of  pleural  outgrowths  in  the  most  exquisite 
form ; the  margin  of  the  lung  was  occupied  by  a cord-like  border  of 
new  growth  for  a considerable  distance,  and  on  the  adjoining  convex 
surface  the  same  rounded  cord-like  outgrowths  occurred,  some  of  them 
projecting  half  an  inch  free  from  the  surface  (fig.  1,  Plate  I.).  In  the 
substance  of  both  lungs  Avhitish  tubercles  of  considerable  size  could  be 
seen  dotted  about  under  the  surface ; on  section  both  lungs  were  found 
to  bo  densely  studded  with  very  fine  miliary  tubercles.  Heart  very 
little  larger  than  natural ; mitral  orifice  stenosed,  admitting  the  end  of 
the  middle  finger ; vegetations,  apparently  of  recent  formation,  on  the 
auricular  surface  of  the  valves,  which  were  much  thickened ; aortic 
valves  also  thickened,  and  covered  with  villous-like  vegetations.  Liver 
partly  adherent  to  diaphragm,  and,  where  free,  covered  with  the  kind 
of  flat  leaf-like  outgrowths  represented  in  fig.  2,  Plate  L Besides 
these,  a few  translucent  bodies,  like  miliary  tubercles,  were  seen  on 
the  surface.  Substance  healthy.  Spleen  adherent  to  diaphragm. 
Intestine,  for  a space  of  about  6 inches  in  the  right  iliac  region,  was 
studded  on  the  serous  surface  with  a narroAv  tract  of  villous  outgrowths, 
up  to  a quarter  of  an  inch  in  length  ; they  occupied  the  free  border 
of  the  bowel  exactly  opposite  the  mesenteric  attachment.  Mesenteric 
glands,  one  of  them  enlarged  to  the  size  of  a hen’s  egg,  hard,  calcareous, 
feeling  like  a stone  embedded  in  the  mesentery ; near  it  some  quite 
small  glands  also  petrified  with  chalky  substance.  The  left  ovary  was 
4 inches  long  in  its  long  axis ; the  surface  ecchymosed ; the  centre 
softened  (leaving  a periphery  of  solid  substance  about  three-eighths  of 
an  inch  thick),  and  containing  flaky  caseous  matter  with  an  offensive 
smell 

1 rom  this  case  I have  had  drawn  what  I am  inclined  to  con- 
sider a perfectly  typical  form  of  the  pleural  outgrowths  in  bovine 
tuberculosis.  It  is  the  coloured  drawing,  lig.  1,  Plate  I.,  repre- 
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HCMitiiig  the  concave  ham  uml  the  adjacent  rounded  lateral  B 
uii|ject  of  the  lung,  with  the  iuter\'eiiing  luai^n.  The  concave  B 
bone  shows  the  “duckweed"  condition,  the  rounded  lateral  P 
surface  shows  some  ty|jicol  uxani|tles  of  the  conl-like  outgrowtlis,  ^ 
and  the  margin  shows  the  beaded  or  corded  condition,  of  which  > 
fig.  4,  riute  1 1.,  is  another  exainjile.  ( )ii  these  characters  alone  ^ 

1 should  Im)  inclined  to  rest  the  identification  of  the  form  of  ^ 
disease  in  this  cose.  The  liver,  where  not  adherent,  showed  \ ; 
the  ap|>earunce  of  fig.  2.  The  growths  arc  well-defined  cxcres-  ! 
cences  of  the  |M*rit<meal  (*a|>sule,  and  it  is  not  diflicult  to  see  ^ j 
that  they  act^uiro  their  largo  sixo  from  the  confluence  of  a » ; 
iiumlsir  of  the  smaller  leaf-like  outgrowths  of  fig.  1.  It  is  a I 1 
remarkable  fact  that  a narrow  strip  of  villous  outgrowths  was 
found  also  over  a limited  |»ortioii  of  the  intestinal  serous  mem- 
brane in  the  right  iliac  region. 

The  enormous  sue  and  calcareous  infdlration  of  one  of  the 
mesenteric  glands  is  significant ; the  quite  small  glands  found 
near  the  largo  one  were  also  calc  areous.  ' 

The  case  may  ap|Kfar  to  be  ^implicated  by  the  existence  of  a 
so-called  scrofulous  ovary;  but  the  ovary  may  Ik*  tulierculous,  i 
like  the  testicle  in  the  mole.  Another  interesting  conijilication  I 
is  the  formation  of  vegeUitions  on  the  mitral  and  aortic  valves. 

Some  of  the  tubercles  in  the  lungs  were  largo  and  of  gre)ri8h- 
white  colour,  but  the  pulmonary  lesion  as  a whole  (opart  from  1 
the  jileural)  is  not  distinctive. 


Case  10. — Ti/phoul  fever  six  moniha  Itrfore;  iuheradonis  of  , ; 
luwjH  nnd  peritoneum ; Uco  lunled  uieers  of  ileum ; vxdgr- 
shnped  infarct  of  new  tjrowlk  in  one  lung. 

m j female,  aged  thirty-eight,  Little  Everwlcn,  Cnmbs,  | 

adinitti'd  into  Addenhrooke’s  HoapiUd  on  1.3th  March,  under  Dr  ; 
Bradbury.  Had  typhoid  fever  in  August  1879,  ami  has  never  been 
ouit4i  well  since.  Now  a<lmitt<xl  for  certain  ill-<lefinod  alidommal 
sWptom-s.  Eight  weeks  ago  the  alnlomen  Ix^gan  to  swell,  first  in  the 
right  inguinal  region.  At  the  same  time  began  to  have  i>ain  in  tho 
right  inguinal  region.  Menstruation  has  been  su8iMmde<l,  and  patient 
hM  hod  occasional  attacks  of  vomiting  at  intervals  of  thmi  or  four 
dava  During  the  last  week,  the  pains  in  the  right  inguinal  region 
have  been  more  frequently  felt  Pain  at  epigastrium  and  between 
the  shoulders  after  food.  Much  troubled  with  wind. 
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Presmt  condition. — Abdomen  distended.  Chest  resonant  through- 
out ; respiratory  soimds  healtliy.  Heart  sounds  normal.  ^larch  20  : 
Complaining  for  two  days  past  of  pain  in  right  inguinal  region.  On 
24th  !March,  cough  and  a little  frothy  expectoration.  No  signs  in 
chest.  Face  began  to  be  flushed.  Cough  increased,  especially  at 
night.  The  evening  temperature  on  4th  April  was  102°-6.  From 
this  date  the  evening  temperature  averaged  over  103°,  on  seveml 
occasions  reaching  104°.  The  morning  temperature  was  generally 
about  three  degrees  lower.  Acute  tuberculosis  was  diagnosed.  The 
cough  continued,  and  on  11th  April  a few  sharp  metallic  rales  were 
audible  at  the  end  of  inspiration  in  left  axilla  and  at  left  base  ; no  loss 
of  resonance.  On  1 4th  April,  abundant  fine  crepitation  in  right  infra- 
mammary region;  no  loss  of  resonance  in  any  part  of  chest.  On 
16th,  rhonchi  universally  heard;  abundant  crepitation  in  both  infra- 
mammary regions ; afterwards  also  at  base.  April  20 : Appeared 
to  be  doing  moderately  well  tiU  last  night.  Face  then  became  dusky, 
and  respirations  rapid.  Hid  not  sleep  much  during  the  night.  Fre- 
quent cough ; hardly  any  expectoration.  Pulse  very  small ; tongue 
very  dry.  Urine  albuminous.  Symptoms  continued  till  death 
on  21st. 

Post-mortem,  22d  April — Abundant  soft  adhesions  obliterating  the 
cavity  of  the  left  pleura.  Miliary  tubercles  seen  on  the  surface  of  the 
lung,  and  in  the  interlobar  fissures.  Both  luwjs  studded  with  miliary 
tubercles  of  unusually  small  size  from  apex  to  base.  Both  in  a semi- 
pneumonic  condition  throughout,  and  containing  little  air ; the  apices 
were  the  most  solid,  but  there  was  no  part  that  did  not  float.  At  the 
apex  of  the  right  lung  there  was  a patch  of  fibrous  tissue,  embedded 
in  the  interior  of  which  were  seveml  small  caseating  masses.  In  the 
lower  lobe  of  the  right  lung  there  was  a well-marked  infarct,  wedge- 
shaped,  about  two  inches  long,  and  one  inch  and  a quarter  broad 
at  its  base  on  the  pleum.  It  was  quite  firm  and  somewhat  tough, 
not  at  aU  broken  down,  of  dry  texture,  and  brownish-yellow  colour, 
not  everywhere  of  the  same  shade.  In  the  abdomen  there  was 
recent  peritonitis,  the  intestines  being  glued  together.  The  whole 
peritoneum  was  covered  with  an  eruption  of  large  flat  nodules,  up  to 
the  size  of  a split  pea,  sometimes  confluent,  most  abundant  in  the 
right  iliac  region,  where  there  were  old  adhesions  enclosing  some 
fluid.  They  contained  minute  points  of  black  pigment.  liecalling 
the  fact  of  typhoid  fever  six  months  before,  and  that  healed  typhoid 
idcers  may  have  black  pigment  in  the  cicatrix,  I referred  the  peri- 
toneal eruption  to  that  source,  and  proceeded  to  unmvel  the  matted 
intestines,  so  as  to  examine  the  ileum.  I found  only  tAvo  healed 
ulcers ; one  of  them  was  of  considerable  size,  just  above  the  valve, 
and  another  half  an  inch  in  diameter,  about  a foot  higher  up.  The 
latter  I kept  for  microscopic  examination,  and  a tliickening,  partly 
m the  floor  of  the ' cicatricial  depression,  but  more  to  one  side  of  it, 
has  afforded  very  remarkable  specimens.  Both  cicatricial  depressions 
had.  minute  points  of  black  pigment  in  their  extreme  centre.  The 
peritoneal  covermg  of  the  liver  and  spleen  was  studded  Avith  the  same 
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flat  tulicrdt**  aa  «laowh»?n*.  .\fesnilme  glamU  not  alit'rod  in 
coKiur  nor  un  Urged. 

Fnjiii  thU  caiie  I have  Uikou  the  microacopic  drawing,  fig,  15, 
Plate  VI.,  allowing  the  structure  in  the  thickened  base  of  one  of 
the  healed  uU«ra  in  the  ileum ; and  I ahull  discuss  in  Chapter 
Vlll.  the  large  and  im]>ortant  question  timt  the  ease  raises 
with  reference  to  typhoid  fever,  and  eaiiecially  with  reference  to 
epidemics  of  typhoid  fever  trainable  to  the  milk  of  a |•articulnr 
•lairy.  The  large  fiat  tulK*rcles  wore  precisely  the  same  ns  those 
of  ( 'tmes  2 and  5 ; over  the  inU^stines,  esiKH.dally  of  the  right 
iliac  region,  they  were  often  raised  clear  of  the  serous  surface, 
and  situated  in  the  meshes  of  a filamentous  new  growth  cover- 
ing the  |K>ritoncum.  I unfortunately  negU^ted  to  keep 
the  nunnrkablc  wcdgo-sha|HHl  moss  that  occurred  in  one  lung. 
It  hail  exactly  the  fonn  and  position  of  an  embolic  infarct;  it 
was  hard,  firm,  and  tough,  with  a Imiwnish-yellow  colour,  broken 
by  paler  or  more  translucent  lines,  and  it  resembled  most 
nearly  the  nodules  drawn  in  fig.  8,  Plate  111. 

Case  11. — SympionM  of  acute  rhcumatiim;  afterwards  emigh 
and  icasting,  with  coniimud  high  evening  lemjierature ; while 
meduUarg  tubercles  of  lungs;  tuberculous  ulcers  of  inlcstine ; 
caseous  thoracic  and  abdominal  lymphatic  glands. 

I) , female,  fifteen,  Cambridge,  admitted  into  Addenbrooko’s 

Hospital  on  5th  May  1880,  under  Dr  Bradbury.  Acute  rheumatiam  (f) 
in  1877.  Typhoid  fever  in  1878.  Tliroe  we<*ks  ago  began  to  suffer 
fmm  headache  and  {lains  in  the  shoulder-joints  and  doraal  region  of 
spine.  Has  had  more  or  loss  pain  over  since  in  arms  and  back ; the 
pain  is  not  limitoil  to  the  joints.  Never  any  pain  in  the  knees  or 
ankl(»s.  Has  been  feverish  throughout;  {terspiration  also  noticed  to 
be  excessive.  On  mlmission,  foci^  flushed,  skin  hot,  but  not  raoistor 
than  natumL  Complains  of  pains  in  botli  shoulders  and  arms,  and 
also  of  |>ain  in  the  left  hypochondrium.  No  swelling  of  any  of  the 
joints.  Tongue  much  coated.  The  tempc*raturo  was  103®  2 on  the 
evening  of  admission,  and  100°’2  next  morning.  Subsequently  it  was 
at  or  somewhat  over  the  normal  in  the  morning,  and  a degree  higher 
in  the  evening,  until  three  weeks  after  admission,  when  it  began  to  be 
about  100°  in  the  morning  and  103°  in  the  evening.  During  the 
perioil  of  lowered  temiieraturo  the  pains  were  only  occasional ; frwjuent 
free  perspiration ; strong  rheumatic  odour.  The  heart-sounds  were 
natuml,  and  there  were  no  pulmonary  symptoms.  'When  the  tem- 
pemture  I>egan  to  rise  on  30th  May  the  patient  complained  of  nothing. 
On  8th  Juno  frc<iuont  dry  cough  is  noted;  no  other  complaint;  the 
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respiratory  sounds  under  tlie  left  clavicle  were  liarsh.  Tlie  temperature 
keeps  at  about  103°  in  the  evening  and  from  three  to  four  degrees 
lower  in  the  morning.  On  the  17th  June  and  following  days  the 
cough  is  troublesome ; some  muco-purident  expectoration  ; perspires 
very  freely  at  night : abundant  sonorous  rhonchi  over  whole  of  left 
pectoral  region;  no  loss  of  resonance;  crepitation  most  abundant 
behind,  in  subspinous  fossa.  Some  albumen  in  urine.  Cheeks  gene- 
ridly  flushed.  Losing  flesh.  From  2 2d  to  27th  June,  the  tempei-ature 
is  noted  between  100°  and  101°  for  both  morning  and  evening.  On 
27th  the  evening  temperature  again  rose  towards  103°,  falling  three 
degrees  in  the  morning.  The  temperature  remained  of  much  the  same 
character  till  death,  occasionally  reaching  104°  at  night.  On  2d  Jidy 
there  was  abundant  sharp  crepitation  of  large  or  medium  size  over 
the  whole  of  left  chest ; less  marked  on  right  side.  No  dulness. 
Breathing  rather  short.  These  symptoms  continued  till  death, 
with  progressive  wasting,  dryness  of  skin,  flushed  face,  some  oedema 
of  feet.  Sordea  Dyspnoea.  'Wandering.  Death  at  9 p.m.  on  1st 
September. 

Post-mortem,  2d  September. — Body  emaciated  ; considerable  oedema 
of  feet.  Pleura,  long  filamentoas  cords  grooving  out  from  sharp 
margin  of  lower  lobe.  Left  lung  firmly  adherent  to  chest-wall  later- 
ally, and  to  diaphragm  at  base.  Lung  substance,  in  the  lower 
lobes  shotty  to  the  feel,  from  presence  of  a few  scattered  whitish 
tubercles.  In  middle  portion,  and  at  apex  of  right  lung,  large  white 
nodules,  the  size  of  peas,  yielding,  on  pressure,  Avhite  milky  or  creamy 
purifonn  substance,  and,  when  excavated,  presenting  the  ai)pearance 
of  smooth-waUed  cavities.  The  formation  in  the  left  apex  was  most 
extensively  broken  down,  the  whole  upper  lobe  of  the  lung  being 
occupied  wdth  a semi-gangrenous  excavation.  In  another  part  of  the 
lung  occurred  an  oval  cavity  about  one  inch  in  length,  with  a thick 
vascular  wall,  and  showing  in  its  interior  the  appearance  of  a red 
granulating  surface.  Intestine  contained  numerous  ulcers,  the  largest 
being  in  the  ileum,  of  round  shape,  one  inch,  more  or  less,  in  diameter. 
The  floor  of  the  ulcer  was  occupied  by  a number  of  scattered  and 
distinct  small  whitish  tubercles,  which  projected  on  the  peritoneal 
covering  of  the  intestine.  The  highest  ulcer  occurred  within  three 
inches  of  the  pylorus,  of  the  size  of  a pea,  situated  on  the  side  and 
base  of  one  of  the  valvular  folds.  The  lymphatic  glands  in  the 
mesentery,  especially  at  its  upper  part,  much  enlarged,  some  caseous, 
one  or  two  with  calcareous  deposit  in  centre,  and  many  of  them  show- 
ing a number  of  small  independent  centres  of  new  formation,  of 
medullary  white  colour.  Those  near  the  caecum  were  of  deep  red 
colour,  and  soft.  The  enlarged  glands  extended  into  the  thorax  behind 
the  aorta,  and  on  both  sides  of  the  thoracic  duct ; the  latter  was  dis- 
sected clear  of  the  glands  for  a considerable  distance  towards  the  neck, 
and  did  not  appear  to  have  any  new  growth  within  or  upon  it.  The 
bronchial  cluster  was  much  enlarged,  and  the  enlarged  chain  extendcid 
upwards  into  the  neck.  In  one  of  the  bronchial  glands  an  interesting 
appearance  was  found,  which  throws  light  on  the  softening  of  the 
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lun({  iKMiulm ; Uio  whita  rntnlullary  nodulu  within  it  luul  VHMVJtne 
MofumiMl  iti  thu  cautru,  aud  tho  cruttiMtoction  luul  axartly  that 
luatrartiuidika  a{>|M«(tninca  ao  oftaii  iuuutione«l  in  thu  )m«OHdin^  cuimm 
ttu  huvinit  buvn  oliNurvt5d  in  thu  luu^  utHlulua.  A ainglu  amiUl  traua- 
lucent  nutlulo  wan  olMurvud  uu  thu  aurfiux)  uf  thu  liver,  aitd  uuu  alao 
uu  thu  «{jleutl. 

The  condition  of  the  lun^fs  in  thU  ca«o  wo8  like  that  observed 
in  sevenU  other  cases.  The  noteworthy  |>uint8  ore  the  nuHlullary 
softness  and  whitish  colour  of  the  no<lules,  and  their  tendency 
to  fonn  a more  or  less  sharply  defined  excavation  in  thu  centre. 
The  extensive  implication  of  the  lymphatic  glands  is  Hignificant, 
ns  well  as  the  cretaceous  de|»osits  in  some  of  them.  I1ie  isolated 
round  iKMlules  or  centres  within  the  individual  lymphatic  glands 
had,  in  the  less  advanced  stagiw,  the  same  wliitish  colour  as  the 
IKMlules  in  tho  lungs.  The  tut>erclos  in  tiio  floor  of  the  in- 
testinal ulcers  had  also  that  colour ; to  s{MMik  of  them  either  tui 
grey  or  as  yellow  would  not  be  strictly  accurate. 

Case  \2,~~Itapui  tultnruicms:  untunially  high  ertning Umjiem- 
turf ; grrgUh-trhitc  medullary  ruMhilrs  in  the  lung,  aitd  rnedge- 
diafted  moMti;  white  mctlullary  nurlling  and  ulceration  of  foUicles 
of  inUMinc, 

(J,  p; , twenty -st^vun,  male,  tailor,  Kly,  mlinittml  into  Adden- 

hnsike’s  Ilonpital  on  4th  August  IHSO,  under  Dr  iJnulhury.  Family 
history  ginxl ; no  consumption.  Eight  ymm  ago  hwt  a hig  through 
railway  accident  Health  good  until  suven  woi^ks  ; Inigan  to  suHer 
from  cough,  and  lost  apjietito  ami  fltwlc  During  thu  jsist  tliree  wcMtka 
there  has  Wn  profuse  night  sweating ; never  any  lia-moptyHia,  Since 
two  wwks  ha*  uotieml  that  he  becomes  feverish  alxmt  6 p.m. 

On  admissum — I’alo  sickly  nsiRKit;  tliin  ; scars  on  neck,  npj>arently 
from  suppurating  glands  in  childhood ; cough,  with  frothy  greenish  ex - 
]>ectoration.  Ihui  apiK'tite.  Tongue  coated.  Trace  of  albumen  in  urine. 
Percussion  note  not  gomi  at  a|H!X  of  either  lung.  Kiwpiratory  sounds 
thnmghout  tho  cln«t  in  fnmt  normal ; resonance  Isjhind  good  ; respira- 
tory sounds  less  distinct  at  right  >>aa<!  than  at  left  'fhe  t4>raiH^rature 
throughout  bis  whole  illness  in  hospital  liad  a tolerably  uniform  cha- 
racter; it  averaged  about  103“-5  in  the  evening,  and  was  from  two  to 
three  degiws  (and  iHJcasionally  four  degrees)  lower  in  tho  moniing.  On 
four  occasions  it  reached  to  near  105’,  and  on  the  afternoon  on  which  he 
dietl  it  stootl  at  107*‘4.  On  19th  August  the  examination  of  tho  chest 
reveals  1—ExiMinsiou  good;  harsh  expimtoiy^  sound  over  left  apex; 
occasional  minute  idles,  l^ercussion  note  dull  behind,  particularly 
over  loft  base.  Vocal  fremitus  and  resonance  not  inenmsed.  Tubular 
breathing  over  left  lung  j)Ostcriorly.  Muco-purulont  expectoration. 
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Feels  faint.  On  24th  August — Absolute  dulness  in  both  supra- 
clavicular regions.  Tubular  breathing  below  both  clavicles.  Bron- 
chial breathing  over  right  lung.  Crepitation  at  left  base.  Some 
blood  in  sputa. 

On  3d  September  he  did  not  seem  altogether  conscious ; later,  very- 
excited;  subsultus  tendinum  ; face  livid.  Death  at  1.30  p.m. 

Post-mortem,  4th  September. — Body  emaciated;  right  foot  has 
been  amputated  above  ankle.  One  or  two  soft  and  vascular  adhesions 
of  left  -pleura.  Adhesions  of  lobe  to  lobe  in  left  lung ; in  the  upper 
lobe,  near  the  outer  surface,  a broad  shallow  cavity,  with  whitish 
puriform  substance  in  its  interior,  and  irregular  walls ; in  lower  lobe  a 
number  of  smooth-waUed  cavities  from  ^ in.  to  2 in.  diameter,  contain- 
ing whitish  puriform  substance.  In  right  lung  (which  was  adherent), 
several  nodules  could  be  felt  in  the  midst  of  the  compressible  lung 
substance,  mostly  near  the  surface ; on  section,  one  mass  in  particular 
was  found  to  be  wedge-shaped,  and  made  up  of  the  confluence  of  a 
number  of  smaller  round  whitish  nodules ; it  was  broken  down  at  the 
apex.  Another  larger  and  very  distinct  wedge  occurred,  its  base  on 
the  pleura  being  1|  inch  square;  it  was  uniformly  firm,  and  resembled 
grey  hepatisation ; the  portion  of  pleura  exactly  corresponding  to  its 
base  was  covered  by  a layer  of  fibrinous  membrane.  The  most  de- 
pendent anterior  portion  of  the  upper  lobe  was  in  a state  of  grey 
hepatisation.  The  thin  lower  margin  of  the  huig  was  shotty,  with  a 
few  whitish  nodides ; its  pleural  surface  showed  a few  of  the  leaf-like 
outgrowtlis.  The  bronchi  did  not  appear  to  communicate  in  any 
instance  ■\\'ith  the  cavities  in  the  lungs.  On  pressure,  small  cylindrical 
masses  of  whitish  substance,  like  worms,  coidd  be  made  to  issue  from 
the  centre  of  the  better  preserved  nodules.  In  the  intestine,  the 
lymphatic  follicles  were  everywhere  swollen  and  of  medullary  white 
appearance.  They  were  observed  of  small  size  throughout  the  whole 
jejunum;  with  hero  and  there  a larger  one,  prominent,  injected,  and 
\dcerated.  The  highest  Beyer’s  patch  was  foimd  at  a point  before  the 
valvular  folds  had  ceased;  it  was  4 inches  long  and  about  | inch 
^vide,  and  it  was  studded  all  round  the  margin  and  partly  in  its  centre 
with  swollen  and  white  medullary  follicles,  a small  injected  vessel 
appearing  to  lead  up  to  each  of  the  swollen  follicles.  Beyer’s 
patches,  in  a similar  condition,  were  found  to  the  number  of  ten,  and 
near  the  ileo-cajcal  valve  there  were  two  or  three  true  ixlcers  with 
thickened  edges.  The  mesenteric  glands  were  not  at  all  conspicuous. 
The  large  intestine  was  entirely  unaflected.  The  brain  and  mem- 
branes were  normal. 


This  case  resembled  Case  11,  which  was  examined  only  two 
days  before  it,  in  some  particulars.  In  the  lungs  in  both 
cases  nodules  of  medullary  whiteness  occurred,  softened  at 
the  centre,  and  yielding  at  every  section  of  the  lung  a milky  or 
creamy  puriform  fluid.  The  intestinal  lesion  was  not  quite  the 
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Mtniu  in  the  two  caiiM.  ami  in  Case  12  the  lymphatic  glands 
apptiared  to  be  ontirtdy  unafTected.  Again,  in  Case  1 2,  the  wedge- 
shapeil  cliarneter  of  the  lung  mxluliw,  already  referred  to  in  the 
earlier  cases,  was  a distinguishing  feature,  llesides  tlte  wedges 
of  medullary  substance,  made  up  of  the  confluence  of  a number  of 
large  round  tubercles,  tliere  occurred  one  very  hirge  and  clean- 
cut  wedge,  with  compressible  lung  tissue  on  both  sides  of  it, 
which  had  on  section  the  character  of  grey  pneumonic  bepatisa- 
tion. 


i 
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CHAPTER  V. 


THE  FORMATIONS  ON  THE  SEROUS  MEMBRANES. 

The  task  of  tracing  an  identity  of  structural  details  between 
the  foregoing  cases  of  tuberculous  disease  and  the  specific  bovine 
form  of  tuberculosis,  is  one  that  is  attended  with  the  greatest 
difficulty.  I venture  to  think  that  if  the  appearances  which  I 
have  recorded  had  been  observed  and  described  for  the  first  time 
in  the  human  subject,  the  correspondence  with  the  bovine  disease 
would  have  been  made  out  more  easily.  But  there  are  few  or 
none  of  these  points  of  structure  that  have  not  been  noted  before, 
in  one  connexion  or  another ; they  have  been  for  the  most  part 
added  to  the  extensive  and  perplexing  catalogue  of  the  characters 
of  tubercle,  as  it  may  be  compiled  from  works  on  human  patho- 
logy. My  position  is  that  the  cases  of  bovine  tuberculosis  in 
man,  which  have  occurred  (doubtless  in  large  numbers)  in  tlie 
past,  have  been,  without  discrimination,  swept  into  the  general 
heap  of  tuberculous  cases,  and  the  specific  characters  which  they 
have  shown  have  only  served  to  swell  the  list  of  the  characters 
of  tubercle  regarded  as  a single  and  indivisible  malady.  I think 
it  is  possible,  however,  by  a careful  attention  to  minute  details 
of  form  and  structure,  to  restore  such  cases  to  an  independent 
place  among  the  diseases  of  the  human  body,  and  to  detach 
them  from  the  indiscriminate  heap  of  all  that  is  called  tubercle. 
It  is  usual  to  say  that  there  are  few  diseases  more  Protean  than 
tubercle ; but  we  may  safely  infer  that  the  Protean  characters  of 
tubercle  are  partly  a reflex  of  the  confusion  in  our  own  minds. 
Experiments  have  made  it  more  than  probable  that  the  specific 
bovine  disease  has  in  some,  if  not  in  many  cases,  been  communi- 
cated to  man.  From  the  circumstances  of  the  case,  the  number 
of  persons  infected  from  the  cow  or  ox  would,  if  they  occur  at 
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nil,  b«  infinitoly  gn*aU?r  than  tlu*  cascit  of  glaiidera  in  man 
truceublu  to  the  a|M*citic  diaeaae  of  the  hor»e.  There  is  a 
reusotmhlo  |in^uni|ition  that  such  eases  make  uj>  a considerahle 
part  of  tlio  cases  of  tuWreiilosis  ohservod  in  medical  practice, 
and,  on  that  hypothesis,  it  is  Uilerahly  certain  that  we  have 
already  incorporated  all  or  most  of  the  chanicters  of  the  l>ovine 
dimxise,  os  it  ap|»ears  in  the  human  Ixxly,  in  our  current  concep- 
tion of  human  tuU'rculosis. 

For  example,  os  ref'anis  the  conditions  in  the  lung,  the  treatise 
hy  Kindlleisch  on  “ Chrunic  ami  Acute  Tuherculosis,”  * makes  rtj- 
fcreiice,  or  imidies  nderencc,  under  one  head  or  another  to  pro- 
Iwhly  the  greater  jwrt  of  llio  chanicters  of  the  pulmonary  lesion 
which  I shall  regard  os  distinctively  Iielongiiig  to  the  oommuni- 
catitl  iKivino  disease.  Indoial,  the  definition  of  tuliercle  tliat 
Kindtieisch  adopts,  ap)iears  to  me  to  have  Ikmui  mainly  deter- 
mined hy  the  lai)^  infusion  of  the  distinctive  liovine  characters 
into  his  general  conc(«ption  of  tulicrculosis.  Again,  as  regards 
the  lymphatic  glands,  the  conclusive  work  of  Schtipfad  on 
" Lymphatic-tiland  Tuln'roulosis"*  hasdejirivod  one  of  the  op|)or- 
tunity  of  proving  for  the  first  time  that  many  cases  of  apjarently 
simpl(!  and  priinar}'  scrofiilosis  or  caseation  of  the  glands  in  man 
are  really  cases  of  tulicrculosis  within  the  glands,  and  of  so 
making  out  an  unpn>judiced  ]Miint  of  identity  with  the  Ijovino 
disi^ase.  In  like  manner,  the  question  of  the  intestinal  lesion 
has  grown  to  lie  one  of  great  intricacy,  and  the  lesions  of  the 
genito-urinar}'  oi^ns  have  liecome  jairt  of  the  problem  of  scrofula. 
It  is  perhaps  the  condition  of  the  serous  membrane's  that  offers  the 
clearest  and  least  prejudiced  ground  for  establishing  an  identity 
with  the  specific  liovine  distrase,  and  that  is  also  the  lesion  that 
is  most  distinctive  of  the  bovine  disease  itself.  I shall  liegin  my 
general  resumf'  with  the  condition  of  the  serous  membranes,  and 
follow  with  some  account  of  the  c^mdition  of  the  lungs,  of  the 
lymphatic  glands,  and  of  the  intestine. 

The  formations  on  the  .serous  membranes  in  the  ox  and  cow 
have  been  so  conspicuous  a feature  of  the  di.sease,  that  they 
have  determined  all  the  various  names  that  the  disease  has  l>ecn 
called  by  in  different  countries.  Some  have  even  gone  so  far  as 

' Rintlflpiw'h,  in  Ziemmwn’s  ITandbuch,  vol.  v.  Leipzig,  1874. 

• Schiippel,  Untersuckungen  aber  LymphdrUten-Tuberculom;,  Tiibingen,  1871. 
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to  say  that  the  disease  is  confined  to  the  serous  membranes  and  | 

the  lymphatic  glands;  there  is,  however,  abundant  evidence  J 

that  the  lungs  are  affected,  and  we  have  the  emphatic  statement  r 

of  Gerlach,  already  quoted,  that  he  has  never  seen  a case  of  i| 

“ pearls  ” on  the  serous  membranes  without  disease  in  the  lungs  | 

and  bronchial  glands.  The  “pearls”  on  the  pleura,  pericardium,  ^ 

and  peritoneum  are  formations  of  a very  uniform  and  character-  'JJ 

istic  appearance,  and,  according  to  Virchow,  their  size  should 
distinguish  them  from  other  tubercles.  They  are,  for  the  most  7 

part,  an  eighth  of  an  inch  in  diameter,  or,  as  nearly  as  possible,  \ 

the  same  as  the  leaves  of  duckweed.  It  is  the  curious  resemblance  ;; 

to  the  dense  masses  of  that  plant  that  has  suggested  the  early 
German  name  of  bovine  tuberculosis,  viz.,  Mecrlinsigkeit.  The 
resemblance  consists  in  the  uniform  size  and  flatness  (with  convex  h 

upper  surface)  of  the  serous  nodules,  and  in  their  occurrence  in 
dense  masses.  That  general  resemblance  is  close  enough,  with-  ‘ 

out  bringing  in  the  occurrence  of  stalks  or  runners  appearing  [ 

here  and  there  among  the  leaves.  The  serous  nodules  have  also  ^ 

a tendency  to  become  confluent,  two  or  three  or  more  uniting 
partially  at  their  edges  to  form  a broad  lobulated  patch.  They 
are  also  apt  to  become  detached  from  the  serous  surface  out  of 
which  they  grew,  and  they  are  not  unfrequently  found  as  if 
entangled  in  or  supported  by  a mesh-work  of  fibres  on  the 
surface  of  the  membrane.  Such  are  the  most  characteristic  :i 

appearances  of  the  serous  eruption.  But  it  may  be  observed  also  [ 

in  its  earlier  and  in  its  more  developed  stages.  I have  already  1 

quoted  fromWalley  an  account  of  the  mode  of  origin  of  the  serous- 
membrane  nodules,  according  to  which  they  begin  as  vascular  villi, 
within  which  a certain  consolidation  or  cellular  formation  takes  't 

place,  leading  to  sessile  or  pedunculated  nodules.  According  to  j 

Virchow  (loc.  cit.  p.  189),  the  eruption  may  sometimes  put  on 
the  sub-miliary  form ; “ but  the  formation  of  nodosities  is  the 
rule,  and,  if  their  number  is  very  great,  the  lung  is  covered  by 
them  as  stagnant  water  is  with  duckweed.”  It  is  only  occasion- 
ally  that  the  large  polypoid  masses,  sometimes  weighing  several 
pounds,  are  found ; in  the  case  of  the  cow,  quoted  from  Gerlach, 
it  is  specially  noted  that  the  larger  growths  were  wanting. 

in  the  twelve  cases  in  man, which  I have  recorded,a  considerable  ? 

variety  of  serous-membrane  outgrowths  occurred.  The  flat  round  ; 
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or  ovu!  iKMlultHi,  of  th«  sizti  of  duclcwml  k‘iivo«,  occumMl  in  at 
leaat  threo  cmteN,  tho  under  surface  of  the  ditt|jhragui,  where  it 
coiu«w  in  contact  w’ilh  tho  liver,  beiu({  the  favourite  situation. 
Fig.  3,  IMttto  II.,  repn^nta  tho  tt)i{Hiaraiice  on  tlie  under  surface 
of  the  dia|ilira^u.  The  laiyost  inxlule  that  I have  found  oc> 
curred  in  the  |ileura  in  Cose  7 ; it  was  round  and  Hat,  about 
thnto-oii'hths  of  an  inch  in  diameter,  and  it  hun{{  suspended  by 
n lung  narrow  Iwnd  like  a small  medallion.  Hut  the  most  usual 
kind  of  outgrowth,  one  that  occurs  almost  universally  in  the 
seritei  of  coses,  is  not  so  much  a solid  ami  firm  nodule,  os  a 
|»apuhir,  or  button>Iike.  or  leaf-like,  or  villous  or  tongue-shaped 
formation  of  softer  texture.  The  sixe  of  them  corre8{>undcd  Ut 
the  pn'voiling  size  of  the  duckweed  leaf,  hut  they  wunte<l  the 
thickness  and  density  of  un  actual  nodule.  Fig.  5,  Plate  11., 
rcpn>si*nts  a piece  of  tho  lung  surface  from  Cose  3,  covered  with 
such  outgrowths ; in  this  case  they  were  always  of  an  opotpio 
white  colour.  Fig.  G,  in  the  same  Plate,  shows  a very  similar 
condition  of  the  surface  of  the  spI(M.‘ii  in  Cose  5.  Another 
varit'ty  of  the  same  condition  is  shown  in  fig.  1,  Plate  1.,  from 
the  bam;  of  the  lung  in  Case  9.  It  is  hunlly  possible  to  avoid 
the  conclusion  that  there  is  something  cpiite  distinctive  and 
chamcteristic  in  this  lalU>r  apjiearance.  The  Iniso  of  the  lung  is 
covered  with  a numlier  of  flat  nmnd  leaf-like  loxlies  attoche<l  to 
the  surface  by  a slightly  constricted  pedicle ; they  are,  for  the 
most  part,  membranous,  and  the  edges  arc  sometimes  turned  up, 
thereby  showing  the  clear  space  between  the  pleura  and  the 
under  surface  of  the  leaf.  In  the  actual  s[»ecimen,  they  want 
the  solidity  of  the  duckweed  leaf;  but  that  is  l>ccau8e  they 
represent  an  earlier  stage  of  the  formation.  The  earliest  con- 
dition in  which  I can  identify  these  outgrowths,  is  that  of  a 
numl>er  of  red  (vascular)  jwipules  slightly  raised  above  the 
surface  of  the  lung  in  Case  12.  The  leaf-like  outgrowths  tend 
to  Wome  confluent,  just  as  the  more  solid  nodules  do  (see  fig.  3, 
Plate  II.,  from  under  surface  of  diajdiragni);  and  the  conflu- 
ence of  several  of  them  leads  to  the  appearance  of  remarkable 
growths,  such  as  occurred  on  the  upper  surface  of  the  liver  in 
the  same  case  (Case  9),  and  are  represented  in  fig.  2,  Plate  I. 
They  are  of  loose,  delicate  texture,  as  if  rarified  in  the  interior, 
and  partly  suggestive  of  collapsed  bulla3.  Their  connexion 
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with  the  serous  surface  is  generally  by  a not  very  constricted 
short  pedicle,  and  the  margin  of  the  leaf-like  expansion  is 
always  free  for  a certain  distance.  The  liver,  in  this  case,  was 
partly  adherent ; the  drawing  is  taken  from  a portion  of  it  that 
was  not  adherent,  and  there  can  be  no  suggestion  of  the  appear- 
ances having  been  produced  artificially  by  the  tearing  through 
of  adhesions.  The  same  remark  applies  to  the  apex  of  the  lung 
in  Case  8 (see  notes  of  cases).  There  can  be  no  doubt  that 
such  outgrowths  lead  to  the  formation  of  adhesions ; but  it 
is  equally  certain  that  such  adhesions  are  not  due  to  what  is 
assigned  as  the  universal  cause  of  adhesions,  viz.,  pleurisy  or 
peritonitis.  A circumscribed  patch  of  such  outgrowths  may  attach 
themselves  by  their  free  extremities  or  surfaces  to  the  opposite 
pleura  or  peritoneum,  and  so  form  an  adhesion ; but  pleurisy 
or  peritonitis,  as  the  cause  of  an  adhesion  under  such  circum- 
stances, is  probably  out  of  the  question.  The  true  analogy 
is  rather  the  case  that  is  sometimes  seen  of  an  eruption  of 
tumour-nodules  on  the  under  surface  of  the  diajihragm,  leading 
to  a firm  union  of  the  latter  with  the  liver.  In  Case  9,  there 
occurred  also  the  peculiar  naiTowband  of  villous  outgrowths  on  the 
peritoneum  over  about  six  inches  of  the  ileum  (see  notes  of  cases). 

It  remains  to  mention  another  and  not  less  important  variety 
of  the  formations  on  the  serous  membranes.  It  is  especially 
apt  to  occur  round  the  sharp  margins  of  the  lung,  more  par- 
ticularly that  of  the  base.  In  fig.  1,  Plate  I.,  the  marginal  forma- 
tion is  shown,  and  fig.  4,  Plate  II.  is  another  representation 
of  the  same  kind  of  growth.  The  formations  round  the  sharp 
margins  of  the  lung  are  very  commonly  met  with  in  the  above 
cases,  and  they  are  sometimes  the  ordy  indication  of  the  disease 
P're.sent  on  the  scrolls  menibranes.  These  outgrowths  occasionally 
form  a villous  or  membranous  fringe  (of  which  the  membranous 
prolongation  on  the  right  hand  side  of  fig.  8,  Plate  III.,  may  be  a 
more  advanced  condition),  but  it  is  in  the  form  of  a number  of 
independeut  cord-like  processes  that  they  are  most  distinctive. 
The  best  examples  of  them  that  I have  met  with  are  those 
drawn  on  the  convexity  of  the  lung  in  fig.  1,  Plate  I.  They 
sometimes  hang  free  from  the  surface  to  the  length  of  half  an 
inch,  both  on  the  lateral  aspects  of  the  lung  (as  in  the  figure) 
and  on  its  shaip  margin ; but,  in  the  latter  situation,  we  may 
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tiud  a brniduil  or  corded  up{)oaraiic«  of  the  Ixjrder.  In  fip.  4, 
rittte  1 1.,  the  out(;rowthi)  on  the  Hhar|j  margin  are  jiartly  iaolated 
and  of  une({ual  hei^dit,  and  on  the  right  hand  aide  they  are  fused 
into  a Rtruight  coni ; in  both  forms,  a constriction  occurs  between 
the  attached  margin  of  the  growtli  and  the  |»leura,  forming  a 
sort  of  |M>tlicle  in  the  isolated  grow’ths  and  a groove  for  the 
piece  of  coni.  The  margin  shown  in  fig.  1, 1’late  1.,  is  somewhat 
more  complex  ; there  is  a more  or  less  continuous  outgn)Wth  of 
some  breadth,  like  a thick  frill,  and  corddike  uutg;ruwtlLS  running 
alx)ve  it  or  alongside  of  it.  Sometimes  the  formations  are  quite 
short,  in  the  form  of  coniuil  papilla*  or  w’arty  excrescences,  at 
other  times  they  are  long  ajid  slender,  and  occasionally  tliey  are 
in  the  fonn  of  a loop,  (ienemlly  R|K*aking,  an  injected  vessel  or 
vessels  may  be  mmle  out  with  a leiw,  occupying  the  centre  of 
the  outgrowtli. 

That  these  fonnations  on  the  pleura,  and  more  particularly  on 
the  thin  margin  of  the  lung,  att;  something  spt'cial  and  dis- 
tinctive ap(N*ars  to  lie  lieyoiid  doubt.  It  may  lie  thought,  how- 
ever, that  they  are  too  slight  in  themselves  to  serve  as  tnist- 
worthy  indications  of  any  {uirticular  disease.  It  must  lie 
admitted  that  in  most  of  the  cases  we  Imvc  only  the  Is^ginnings 
of  the  8t*rous-metnhmne  eruption ; it  is  only  in  Cases  2,  5,  and 
10  that  the  actual  large  flat  tuhercles  of  Verlmcht  can  be  said 
to  have  otxurreil  fully  developed.  The  more  usual  condition 
is  only  the  first  indication  of  the  sennis-membranc  lesion,  but 
it  is  (juite  conceivable  that  the  bovine  disease,  when  it  is  com- 
municated to  man  in  the  fonn  of  an  acute  infection,  would  not 
present  the  same  degree  of  development,  and  to  the  same 
extent  in  the  various  organs,  wdiich  it  attains  to  in  the  course 
of  several  years  within  the  body  of  the  ox  or  cow.  Ihit  slight 
indications  may  be  suflicient  for  the  purpose  of  identification, 
provided  the  imlications  be  tnie  ones.  Now,  on  that  point 
we  have  the  excellent  authority  of  Gerlach.  Keferring  to 
the  fringes  of  filamentous  excrescences  that  were  found  grow- 
ing from  the  thin  margin  of  the  lung  in  two  of  the  animals 
experimented  on,  he  observes — “ But  moat  fFpecxnUy  are  we 
reminded  of  PerlmieM  by  the  growths  on  the  pleura,  round 
the  sharp  margin  of  the  lung,  in  the  tw’elfth  and  fourteenth  ex- 
periments ; they  demondraU  to  us  ths  heyinnings  of  PerlsucJdP 
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This  statement,  coming  from  a competent  veterinary  pathologist, 
may  be  accepted  implicitly. 

The  large  flat  tubercles  that  occurred  in  Cases  2,  5,  and  10, 
are  mentioned  in  works  on  human  pathology;  Virchow,  how- 
ever, states  that  the  size  and  tendency  to  become  pedunculated 
(another  author,  Peris,  includes  their  flatness),  should  dis- 
tinguish the  nodules  of  Perlsucht  from  other  tubercles  of  the 
serous  membranes.  I have  not  found  any  reference,  in  human 
pathology,  to  the  earlier  condition  of  the  serous-membrane 
outgrowths,  with  which  I have  chiefly  occupied  attention  in 
this  section.  Their  undeveloped  state  is  not  against  them  as 
valuable  diagnostic  marks,  and  there  is  no  doubt  that  they  do 
grow  to  be  the  nodules,  and  the  conglomerates  of  nodules,  that  are 
admittedly  characteristic  of  the  disease.  I have  provided  two 
plates  of  accurate  coloured  drawings,  showing  a considerable 
variety  of  the  appearances  that  these  serous-membrane  out- 
growths present.  I believe  that  a case  of  bovine  tuberculosis 
in  man  may  sometimes  be  detected  by  these  curious  formations 
alone,  and  I have  been  at  some  pains  to  have  the  appearances 
that  I believe  tO'  be  characteristic  accurately  produced  in  colours, 
for  the  easier  detection  of  future  cases  and  for  the  further  eluci- 
dation of  the  subject. 

I defer  noticing  the  microscopic  structure  of  the  serous- 
membrane  nodules  to  the  next  chapter  (p.  63). 


TUB  PiSMASM  AV  T/fB  LUNGS. 


In  tht*  twelve  caiieN  in  man,  the  nodules  and  cavities  in  the 
Iuni<a  divide  theUMelvea.  in  the  first  instance,  into  two  main 
claastvi  ‘y  one  of  the  claaaea  is  m|irBsented  by  the  furmations  in  a 
single  case  only  (Case  7),  the  other  class  comprising  those  of  the 
remaining  eleven,  Tlie  nodules  in  ('aae  7 are  clearly  distin- 
guisheil  by  their  brownish-yellow  colour,  their  hardness  or 
toughness,  their  deflnitu  round  or  ovfd  Hha(>e,  and  their  thick 
ca{MiuIu  of  trunslm'-cnt  tissue  (fig.  8,  Plato  III.);  the  cavities  in 
the  same  case  are  distinguished  by  their  dense  fibrous  and  semi- 
cartilaginoiui  w'alls  and  their  granuIation-Iike  interior.  In  the 
more  decided  of  Uie  other  eleven  coses,  the  nodules  in  the  lungs 
are  remarkable  for  their  medullary  softness  and  greyish-white 
colour,  for  their  tendency  to  central  excavation,  and  for  the 
want  of  a regular  periphery  and  the  altsence  of  anything  like  a 
cajMule  ; the  cavities,  in  like  manner,  are  obviously  the  softened 
interiors  of  uoilules,  or  conglomerates  of  mnlules ; their  walls  are 
sometimes  uneven  or  ragged,  and  sometimes  smooth,  and  their 
contents  are  whitish,  milky  or  creamy,  and  of  muco-purulent 
consistence.  The  difference  between  the  two  classes  of  cases 
is  nothing  more  than  the  difference  between  a chronic  case  and 
a preponderating  numlier  of  acute  cases.  The  cases  that  most 
nearly  represent  an  interme<liate  class  are  Cases  6 and  6,  where 
the  condition  of  the  lung  was  the  very  significant  cnimpet-like 
condition  of  fig.  9,  Plate  III.;  the  round  vomicae,  with  smooth 
thick  walls,  appear  to  be  the  round  eucapsuled  nodules  of  fig. 
8,  with  the  central  substance  removed.  A partial  e.\ception  to 
the  morbid  appearances  in  the  class  of  acute  cases  should  also 
be  made  for  Cases  9 and  10 ; these  were  the  only  two  cases  iu 
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which  the  lungs  were  filled  throughout  with  minute  translucent 
grey  tubercles.  Tlie  infection,  when  it  reaches  the  lungs, 
appears,  for  the  most  part,  to  run  an  acute  course,  and  to  be 
the  immediate  cause  of  death.  But  evidences  of  an  acute  pro- 
cess of  infection  in  the  lungs  may  coexist  with  more  chronic 
indications  of  the  disease  elsewhere,  as  on  the  serous  membranes 
(Cases  2 and  5),  or  in  the  lymphatic  glands  (Case  5).  Also,  Case 
10  may  be  taken  as  showing  that  an  acute  infection  of  the  lungs, 
viz.,  with  minute  grey  translucent  tubercles,  may  be  added  to 
the  traces  of  more  chronic  disease  in  the  same  organ,  viz.,  the 
remarkable  solitary  wedge-shaped  mass,  which  had  a yellowish- 
brown  colour  and  toughness  of  texture  exactly  corresponding 
to  the  chronic  nodules  of  fig.  8,  Plate  III.,  which  I take  as 
the  sole  representative  of  the  chronic  class.  The  tubercles 
of  the  serous  membranes  in  the  same  case  (Case  10)  were 
evidently  of  some  standing,  and  it  is  an  interesting  fact  in 
the  case,  that  the  patient  had  been  in  the  hospital  six  months 
before  for  “typhoid  fever;”  it  may  be  assumed  that  something 
had  occurred  in  the  interval  to  reawaken  or  intensify  the  disease 
in  the  form  of  the  miliary  or  sub-miliary  tuberculosis  in  the  lungs, 
of  which  the  patient  died.  In  this  case  (Case  10)  the  interest 
centres  rather  in  the  healed  ulcers  of  the  ileum,  and  I shall 
practically  disregard  the  tuberculosis  in  the  lungs,  and  take  the 
case  in  a separate  chapter  along  with  the  two  cases  that  have 
the  intestinal  lesion.  The  other  case,  with  miliary  or  sub- 
miliary  tuberculosis  of  the  lungs  (Case  9),  has  afforded  what  I 
consider  the  most  typical  form  of  serous  outgrowths,  and  apart 
from  the  co-existence  of  a “ scrofulous  ” ovary,  it  is  distinguished 
by  enormously  enlarged  and  calcareous  or  petrified  mesenteric 
glands. 

With  these  partial  exceptions,  the  twelve  cases  divide  them- 
selves, in  respect  of  the  condition  of  the  lungs,  into  two  main 
classes,  one  of  them  containing  a preponderating  number  of  cases 
of  acute  lung  disease,  and  the  other  a single  case  of  chronic 
or  long-standing  pulmonary  infection.  The  chronic  condition 
joins  on  to  the  acute  condition  in  the  most  intelligible  way  ; and 
within  the  more  diversified  acute  class  itself,  the  diversities  are 
only  such  as  mutually  explain  each  other.  Taking,  first,  the 
latter  class  of  morbid  appearances  in  the  lungs,  their  most 
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Koiicral  cliarncU'r  i«  the  mrdullary  or  yreyuJi-tthUe  sulttianet  coiu- 
the  lUMluleiL  lit  Cuseii  1 ami  2,  it  waa  certainly  a douht- 
ful  |K)int,  during  the  jiosi-morinn  examination,  whether  the 
inaaaea  in  the  lungs,  inustly  on  the  |)eriphery  and  suinetiines 
wedge-shu|M5d,  were  not  secondary  tumours,  sarcomatous  or 
other.  (ireyish'White,  like  the  white  marble  of  un  old  building, 
was  also  the  colour  of  the  iioduhMi  in  llu*  other  (uises,  and  the 
ineilullury  softhess  was  generally  associated  with  it  It  would 
lx?  i|uito  misleading  to  s|ieak  of  the  substance  in  the  lungs  as 
“ caseous  ” in  any  one  of  the  acute  cases. 

'riie  next  salient  feature  of  tlie  pulmonary  new  formation  is 
thf  Uirtjf  tizt  of  the  nodule*.  The  largest  masses  were  thisie  that 
could  be  felt  distinctly  isolated,  with  compressible  lung  sulsituncu 
round  alHiut  them,  us  in  Outes  1 and  2,  and  also  in  C'ases  1 1 and 
12;  such  large  musses  were  usually  in  the  jieriphery  of  the 
lung,  and  they  had  sometimes  the  unmisUkable  wedge-shape  of 
an  embolic  infarct ; it  happtmed  in  three  coses  that  one  of  the 
lungs  contained  only  one  or  two  such  masses,  their  )ir(is<mco 
Injing  <letecte<i  by  fueling  the  lung  all  over.  Fig.  7,  i'late  III., 
is  a coloured  drawing  of  one  of  them  (from  Case  2).  The  moss 
occurred  un  the  i»osterior  thick  Ixirder  of  the  lung,  in  the  lower 
lobe  close  to  llie  gn>at  intcrlolmr  fissure.  It  was  distinctly 
wcdge-sha|)ed,  witli  the  brood  end  on  the  pleura,  and  a branch  of 
the  pulmonary  artery  nearly  ns  lai^e  os  a goose  cpiill  was  traced 
until  it  disBp]>eared  as  if  to  one  side  of  or  beneath  the  thin  end 
of  the  wedge.  Tlie  colour  of  the  mass,  when  newly  incised, 
was  a purer  white  than  it  ap{>cars  to  Ije  in  the  drawing,  which 
w’as  made  after  the  lung  had  been  for  some  time  in  s])irit.  The 
upper  lol>e  of  the  lung  was  of  a bright  rose-red  colour,  and  per- 
fectly healthy ; the  lower  lobe,  in  which  the  mass  was  situated, 
diil'ered  chiefly  in  being  somewhat  more  congested,  and  in  having 
some  portion  of  the  base  carniiied.  The  cut  surface  of  the 
w’edge-shn]>ed  mass  showed  it  to  be  made  up  of  the  confluence  or 
conglomeration  of  a number  of  round  no<lule8,  which  were  them- 
selves nearly  as  large  as  peas  (see  Drawing).  Ilut  when  a jwrtion 
of  the  tissue  (from  the  other  half  of  the  wedge,  which  ha<i  l>een 
preserved  in  {wtassium  bichromate  and  afterwards  in  spirit  and 
water,  and  pure  spirit)  was  examined  in  microscopic  sections, 
the  nodules  of  the  size  of  peas  were  found  to  be  not  the 
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ultimate  unit  of  the  nodular  formation,  but  to  be  themselves 
made  up  of  a large  number  of  minute  round  nodules.  The 
appearance  under  the  microscope  of  a group  of  the  small  nodules 
is  given  in  fig.  11,  Plate  IV.,  and  a single  nodule  is  shovm  in  fig. 
12  in  the  same  plate.  It  may  be  said  that  the  whitish  masses  in 
the  lungs  varied  in  size  from  a walnut  down  to  a lentil  or  even  a 
smaller  object,  but  that,,  whatever  their  size  as  naked-eye  tubercles, 
they  all  proved  to  be  conglomerates  of  smaller  tuhcrdes. 

The  most  significant  fact  in  the  agglomeration  of  a number 
of  small  tubercles  to  form  larger  masses,  is  that  the  latter  not 
unfrequently  occurred  on  the  periphery  of  the  lungs  in  the  shape 
of  a wedge.  Wedge-shaped  masses  of  whitish  medullary  sub- 
stance occurred  in  the  lungs  in  Cases  1,  2,  3,  and  12^  and  in  the 
last  case  there  was  also  a very  well-marked  large  wedge  of  con- 
solidation that  resembled  the  grey  hepatisation  of  pneumonia. 
In  Case  10,  the  most  definitely  bounded  and  the  sharpest  of  all 
the  wedges  occurred,  but  it  was  of  brownish -yeUow  colour,  and 
of  hard  or  tough  consistence.  These  masses  had  precisely  the 
form  of  embolic  infarcts,  and  in  the  case  from  which  fig.  7, 
Plate  III.  is  taken,  a branch  of  pulmonary  artery  led  up  to 
and  disappeared  beneath  the  thin  end  of  the  wedge.  Perhaps 
all  that  one  may  infer  from  this  is  that  the  conglomerate  of 
tubercles  corresponds  to  the  territory  supplied  by  a terminal 
branch  of  the  pulmonary  artery.  The  artery  may  have  been 
blocked  by  an  actual  embolus,  and  an  embolus  charged  with 
specific  properties  would  perhaps  be  capable,  in  some  unknown 
manner,  of  setting  up  the  corresponding  kind  of  interstitial  new 
growth  at  a number  of  pointa  within  the  vascular  area.  At  all 
events,  in  Case  2,  from  which  the  coloured  drawing  is  taken, 
there  was  embolism  also  of  the  middle  cerebral  artery,  and  a 
distinct  patch  of  yellow  softening  round  about  the  blocked 
artery ; a microscopic  examination  of  which  brought  out  nothing 
that  one  could  lay  hold  upon  for  the  theory  of  specific  infection. 
Tlie  doctrine  of  Waldenburg  might  be  applied  to  explain  both 
the  wedge-shaped  masses  and  the  much  more  common  rounded 
masses  of  various  sizes  as  due  to  embolisms.  However  that 
may  be,  there  can  hardly  be  any  doubt  that  the  new  formation 
is  in  all  cases  intimately  associated  with  the  distribution  of  the 
pulmonary  artery. 
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We  come  next  to  certain  pointe  of  microaoopic  structure.  Fi^. 
11  and  12,  Hate  IV.,  are  from  the  other  half  of  the  wed^'e- 
ahaptnl  miwi)  drawn  in  lig.  7,  Hate  HI.,  and  tig.  18,  Hate  V., 
U from  the  we4lge-shaj>c^  maaa  in  Caae  3 (tuljerculosia  in  a 
child).  Figa.  12  and  13,  from  different  caaea,  show  one  of  the 
moat  remarkable,  and  {>erha|M)  aUo  one  of  the  moat  character* 
Utic  microscopic  appcaranoea  of  the  disease.  The  small  nodule 
or  ultimate  tubercle  is  surrounded  hy  an  extensive  wreath  or 
zone  of  vesseU,  which,  in  the  prefiaratiou,  are  so  distende«l  with 
bloo<l  (Mirpumdea,  that  they  stand  out  very  conspicuously.  The 
vessels  ace  of  considerable  size,  but  they  have  ala’ays  the 
structure  of  capillaries  or  of  small  veins.  They  are  apparently 
tortuous,  and  they  seem  to  form  a kind  of  plexus  round  the 
tubercle.  It  is  only  on  the  iieriphery  of  the  tulwrcle-con- 
glomemte  tliat  snudl  tubercles  so  distinctly  isolated  and  so 
completely  invested  with  blood-vessels  ore  found;  in  the  pre- 
paration that  fig.  12  is  taken  from,  there  arc  a considerable 
num1)er  of  them,  forming  the  ]a>riphery  of  the  larger  mass.  Not 
only  is  the  small  tulwrclc  surrounded  by  a oc»at  or  caftsulc  of 
blood-vessels,  but  branches  of  blo<xl-ve8sels  sometimes  peuetrat43 
its  interior.  In  fig.  12  a blood-vessel  may  l>o  seen  running 
right  thniugh  the  sulMtancc  of  the  tubercle;  in  one  of  the 
tultcrclcs  of  fig.  11,  also,  there  are  indications  of  blood-vessels 
in  the  very  heart  of  the  nodule.  It  is  the  exception  to  find 
vessels  going  through  and  through  the  tubercles;  but  their 
outer  zone  commonly  shows  tmeses  of  them.  Wherever  vessels 
exist  in  a tubercle,  there  the  new  formation  is  vigorous; 
and  in  the  stained  preparations,  the  cells  are  deeply  coloured. 
The  marginal  zone  of  the  tubercle,  to  a greater  or  less  breaxlth, 
is  nearly  always  made  up  of  such  deeply-stained  and  well- 
preserved  elements,  but  the  non-vasculari.sed  centre  has  under- 
gone a more  or  less  complete  necrosis. 

The  central  necrosis  of  the  small  tubercle  is  well  seen  in  the 
preparation  from  which  fig.  11  is  taken.  In  two  of  the  tubercles 
there  is  an  extensive  necrotic  area  in  the  centre,  and  the  necrotic 
centre  has  separated  from  the  vigorous  periphery  by  a crack  or 
fissure  running  round  in  a somewhat  uniform  line.  This  clean 
separation  of  the  necrosed  centre  from  the  vasetdar  periphery  is 
an  important  point  in  the  pathology  of  the  disease.  It  applies 
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in  the  first  instance  to  the  ultimate  small  tubercles  that 
make  up  the  conglomerate,  but  it  applies  also  to  the  large  or 
conglomerate  tubercles  as  a whole.  The  explanation  of  the 
central  softening  of  the  larger  masses  appears  to  be,  that  it 
is  only  such  of  the  ultimate  tubercles  as  lie  around  their 
margins  that  have  the  most  perfect  vascular  coat  or  capsule, 
as  in  fig.  12.  They  form  the  ultimate  effective  barrier  or 
resistance  to  the  spreading  necrosis,  while  the  more  centrally 
situated  tubercles  of  the  conglomerate  have  united  their  sever- 
ally softened  interiors,  and  have  so  formed  one  large  central 
cavity. 

The  central  softening  of  the  larger  or  conglomerate  tubercles 
is  one  of  the  commonest  appearances  in  the  series  of  cases.  It 
is  found  equally  in  the  larger  walnut-sized  conglomerates  and 
in  the  masses  of  the  size  of  a hazel-nut  or  pea  or  lentil.  In 
the  former,  it  amounts  simply  to  an  irregular  breaking  down 
of  the  medullary  substance ; in  the  latter  it  gives  rise  to  more 
definite  appearances,  more  useful  for  diagnosis.  It  was  re- 
marked in  the  smaller  nodules  in  Case  2 and  in  the  pre- 
vailing kind  of  nodules  in  Case  3,  as  the  cases  occurred  one 
after  the  other,  that  the  whitish  masses  in  tlie  lung  were  as 
if  perforated  with  a more  or  less  even  round  aperture,  giving 
an  apperance  in  cross  section  that  might  be  roughly  compared 
to  the  broken  stem  of  a clay  pipe ; so  much  did  the  central  aper- 
ture look  like  the  lumen  of  an  actual  tube,  that  it  was  for  the 
moment  a question  whether  the  wliitish  periphery  of  the  nodule 
was  not  a formation  round  the  wall  of  small  branches  of  the 
pulmonary  artery.  The  same  characteristic  appearance  was 
found  throughout  the  whole  of  the  lungs  in  Case  8.  In  Cases 
5 and  6,  and  again  in  Cases  11  and  12,  that  condition  was  found 
to  some  extent  (and  in  one  of  the  latter  it  was  remarked  in  the 
post-mortem  room  that  whitish  cylinders  like  small  worms  could 
be  made  to  issue  from  the  centres  of  the  nodules  on  pressure) ; 
but  more  usually  in  these  cases,  the  nodules  on  section  showed 
the  appearance  of  a partly  scooped-out  hemisphere,  the  interior 
being  either  smooth  or  slightly  ragged.  The  best  examples  of 
the  smooth-walled  cavities  occurred  in  Cases  5 and  6,  in  the  apex 
of  the  left  lung  in  each  case ; it  is  the  appearance  represented 
in  the  coloured  drawing,  fig.  9,  Plate  111.  The  walls  of  the 
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ntmitai  are  bo  smooth  that  they  hats  sovietinus  hrm  taken  for 
jMtrtions  of  dilated  bronchi. 

Thu  cotHlitioii  of  lunj(  nIiowii  in  fig.  0 is,  I bulievo,  chanu-U*ristic 
of  the  bovine  dimnise.  It  is  tht*  comlition  to  wliich  Tmsbot  bus 
8|>eciully  culled  utteiilion  us  ocrurrinj'  in  the  Imifjs  of  tulier- 
cnlons  cows  and  oxen.  I have  alr«*U4ly  quoted  a suniinary  of  Iiis 
views;  the  nulules  an*  nourished  exclusively  at  the  jayriphery ; 
vessels  ore  nion?  nuniemus  in  the  tissue  around  the  nodules,  and 
in  the  septa  or  interstices  of  the  lai'|{e  tnoiUM.*8  of  tulH*n*le  than 
in  tljo  healthy  connwtive  tissue;  theh*  the  viiaoularity  is  ofteri 
soj^rent  as  to  lie  mistaken  for  influninmtion  ; softening  la^^ins  at 
the  (centre  and  extends  tow4irds  the  cin'iimfen*nce  of  Uie  tulx*rcle- 
conjjloniecate,  until  there  remains  nothing  but  tlie  surrounding 
coiuaH'tive  tissue,  and  its  ap]M*urance  would  lead  su]>eHicial 
ot»M*rverM  to  lliink  that  it  was  encysUsl.  It  is  ]>erha|is  worth 
mentioning,  that  I had  nln*ady  arrived  at  a similar  ex]ilanation 
of  the  ap]M*araiux*  of  the  vomica*  of  (ig.  U (after  mistaking  it  for 
bronchiectasis),  and  had  publisluHl  it  in  my  preliminar}’  notice, 
liefon*  1 lx,*came  aecpiainted  with  Traslnit's  exphination  of  the 
condition  ns  found  in  tb*  lungs  of  Ixivine  animids.  The  ex- 
planation in  lioth  cases  is  briefly,  that  the  |>eriphery  of  the 
iimlulo  is  well-vascularised,  ajnl  resists  the  necrt»sis  which  liefalls 
the  interior  of  it,  and  that  the  clear  Hcjianition  of  the  necroscxl 
centre  from  the  vascular  periphery  gives  to  the  latU?r  the 
np]>earance  of  a smooth  wall.  That  clean  sepamtion  is  shown 
in  two  of  the  small  tulierclcs  of  tig.  11,  Tlatc  IV. 

It  is  the  vascularity  of  the  periphery  of  the  nodule  that  accounts 
for  most  of  the  di.stinctive  appearances  of  the  new  formations  of 
the  Iwvine  disease,  not  only  in  the  lungs,  but  also  in  the 
lymphatic  glands,  in  the  liver  and  sjileen,  and  to  some  extent 
also  of  those  ujwn  the  semus  membranes.  The  apiK^arancc  of 
nodules  as  if  encapsuled,  which  was  so  marked  a feature  in  Case 
7 (fig.  8,  Plate  IV.),  depends  on  the  translucency  and  vascularity 
of  the  iwrijihery  of  the  nodules.  The  same  apjicarance  wjis  dis- 
tinctly seen  in  the  nodules  of  the  liver  nud  spleen  in  Case  5;  and 
I have  already  quoted  from  AV alley  to  the  effect  that  such  is  also 
tlie  appearance  of  the  tulierclcs  in  the  liver  of  Ixivine  animals 
(p.  12).  Again,  nothing  can  be  more  striking  than  the  complete 
isolation  and  sharp  definition  of  a number  Df  round  nodules. 
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as  large  as  peas,  within  the  lymphatic  glands  of  the  same  case 
(see  fig.  10,  Plate  III.).  This  peripheral  vascularity,  then, 
tends  in  some  cases  (chronic)  to  the  appearance  of  nodules  as 
if  encapsuled;  in  other  cases  it  gives  rise  to  smooth-ioalled  cavities 
of  various  sizes,  the  “ closed  vomiccB  ” of  veterinary  authors 
(Fleming) ; and  we  refer  to  it  also  by  contrast  all  the  interme- 
diate degrees  of  central  softening. 

The  vascularity  of  the  periphery  of  tuberculous  nodules  is  only 
the  most  lasting  manifestation  of  a tendency  towards  vascularisa- 
tion  which  shows  itself  elsewliere  in  the  new  formation.  It  is 
because  the  new  formation  of  bovine  tuberculosis  is  so  well 
vascularised  that  it  has  afinities  (pointed  out  by  Virchow)  to 
lymphosarcoma.  The  abundant  blood-supply  of  the  tissue  is 
also  seen  in  the  walls  of  cavities  such  as  those  of  Case  7 ; the 
interior  of  the  cavities  might  be  said  to  have  had  the  look  of 
being  covered  with  granulations,  and  the  microscopic  sections  of 
the  dense  tissue  forming  the  wall  were  quite  like  granulation 
tissue  botli  as  regards  the  lymphoid  and  spindle-shaped  cells,  and 
also  as  regards  the  parallel  vessels  ending  on  the  surface  in  loops. 
But  we  are  never  permitted  to  lose  sight  of  the  imperfect 
vascularity  of  this  new  formation ; and  the  best  index  of  its 
imperfect  vascularity  is  the  constant  occurrence  of  giant-cells. 

Giant-cells  occur  in  large  numbers  in  the  new  formations  in  all 
situations, — in  the  nodules  on  the  serous  membranes,  in  the 
nodules  in  the  lymphatic  glands,  in  the  masses  in  the  lungs, 
and  in  the  more  occasional  tubercles  elsewhere.  They  are 
often  of  very  great  size,  and  they  may  contain  an  enunnous 
number  of  nuclei ; the  nuclei,  when  most  numerous,  are  usually 
ranged  round  the  margin  of  the  cells,  and  are  often  elongated 
or  rod-shaped.  Examples  of  giant-cells  with  marginal  nuclei 
are  drawn  (under  a low  power)  in  fig.  11,  Plate  IV.,  from 
the  lung  nodules,  and  in  fig.  14,  Plate  V.,  from  those  of  a 
lymphatic  gland.  A somewhat  different  variety  of  them,  the 
kind  that  usually  occurs  in  the  tubercles  of  the  serous  membranes, 
is  shown  in  fig.  15,  Plate  VI.  The  central  part  of  the  tubercle, 
in  the  latter  case,  is  made  up  of  niultinuclear  cells  of  various 
sizes,  lying  somewhat  loosely  together ; they  are  evidently 
derived  from  the  cells  that  are  found  in  their  earlier  state  in  the 
more  peripheral  parts  of  the  tubercle,  and  these  latter  are  simply 
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tlio  prtvoxifttiii^  cull«  of  the  ('round-sulMtance,  or  the  coniu^tive- 
liKHue  eelU  of  the  part,  that  have  ac<piiretl  a eerUiiu  invaHtmeut 
of  proUiplaem  round  the  nucleuf),  and  thereby  a certain  re- 
aentblance  to  epithelial  eelU.  The  close-aet  tnai^in  of  nuclei  in 
the  ^iunt'Cell  U the  hi|*he«t  development  that  it  reaches  an  a 
I'iuut'cell;  hy  developing  further  in  the  Kaine  direction  it  becomes 
a portion  of  a blood-vetael.  The  {^iuut-cells  with  margin  of  nuclei 
and  with  protoplasmic  centre  are  usually  found  in  tubercles  just 
int4?mal  l4i  the  zone  of  blood«vessels,  or  Ixjtween  the  vascular 
|M?ripher)'  and  the  necrotic  ctmtre.  Thu  blissl^vessels  are, 
generally  S|H*aking,  new  formatioua,  os  in  granulation  tissue,  and 
the  jifiaiitHTells  are,  as  it  were,  the  impt'rfuct  developments  of  them 
oxUmding  more  into  the  int4,*rior  of  the  nodules,  aud  they  are 
the  signs  of  failure  in  the  complete  vascularisatiou  of  the  new* 
fomual  tissue. 

TImt  view  of  the  oflire  and  significance  of  giant-cells  in 
tulierculosis  is  held  by  Hrodowski,  Ziegler,  Malassez,  Charcot, 
and  others.  In  fonner  pa|H!rs,  I showed  that  the  formative 
prtM’4Ms<!8  in  the  placenta  ufford  us  an  exact  physiological  tv]>u  or 
|iamdigm  f«»r  the  giant*cellsof  tubercles.*  The  formative  process 
in  the  placenta  is  largely  that  of  new  bbsMl -vessels  and  blood- 
sinuses,  and  there  is  no  mistaking  the  part  that  giant-cells  play 
in  that  pitjcess.  They  are  found  chiefly  in  the  doejKjr  strata  of 
the  new  formation  (circular  muscular  coat  of  the  uterus  in  the 
C>uinca-pig),and  in  those  dee|>cr  strata  the  vascularisation  appears 
to  j)rocecd  more  sluggishly  or  under  greater  difliculties  than  in 
the  surface  layers  of  the  decidua.  Multinuclear  tracts  or  blocks 
of  tiasue,  and  clusters  of  smaller  multinuclear  cells,  can  l)e  seen 
co-op«Tating  in  various  ways  U)wartls  the  formation  of  new 
blofxl-channels.  The  range  of  variety  in  the  deei)er  layers  of  the 
placenta  covers  all  the  modifications  of  giant-cells  that  are  found 
in  tul>ercle8,  and  affords,  in  fact,  a perfect  physiological  tyi>e  for 
the  latter.  The  giant-cells  of  tubercles  have  no  siiecific 
significance,  other  than  that  they  indicate  the  imperfect  vascu- 
larity or  difficult  vascularisation  of  the  new  growth.  I have 

• Cirighton,  (1.)  “On  thr  Formttion  of  the  I’laocnU  in  the  Oninea-pig,” 
Journal  of  AtuOamy  and  Physiology,  vol.  xiL  (1878).  (2. ) “Further  Olnwn'ation* 
on  the  Formation  of  the  Placenta  in  the  Guinoa-pig.”  (3.)  “The  Phyniological 

Type  of  the  Giant-cells  of  Tulwrcles  and  Granulations,**  Tbid.,  vol.  xiii.  (1879). 
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placed  side  by  side  in  Plate  VI.  a drawing  of  one  of  the  centres 
of  new  formation  in  the  floor  of  the  healed  ulcer  of  the  ileum  in 
Case  10,  and  a drawing  of  a group  of  cells  in  the  deepest  layer 
of  the  Guinea-pig’s  placenta.  In  neither  case  do  the  cells  show 
any  approach  to  a true  vaso- formative  function,  but  in  both  cases 
they  show  remotely  or  in  a feeble  degree  that  tendency  to  the 
formation  of  new  blood-vessels  which  the  placenta  shows  to 
perfection  in  its  more  superficial  layers,  and  the  tubercle  shows 
in  its  periphery.  This  brings  us  to  the  consideration  of  the 
question  in  what  sense  giant-cells  are  characteristic  of  the  specific 
bovine  disease. 

Giant-cells  were  discovered  by  Virchow  in  the  tuberculous 
nodules  of  the  bovine  species  ten  years  before  they  were  described 
for  tuberculosis  in  man  and  the  giant-cells  that  Virchow  de- 
scribed and  figured  are  of  the  largest  and  most  perfect  kind.  The 
earlier  discovery  of  giant-ceUs  in  the  bovine  nodules  was  doubt- 
less owing  to  their  greater  prominence  in  the  bovine  disease. 
Giant-ceUs  are  characteristic  of  bovine  tuberculosis,  whether  as 
it  exists  in  the  bovine  animals  themselves,  or  as  it  is  directly 
communicated  to  man,  on  the  broad  ground  of  their  number  and 
perfect  type.  By  perfect  type  I mean  great  size,  regular  marginal 
arrangement  of  nuclei,  and  broad  central  area  of  granular  proto- 
plasm ; for  in  those  particulars  they  come  near  to  forming  that 
which  they  always  tend  to  form,  viz.,  portions  of  new  blood- 
vessels. Along  with  the  giant-cells  of  large  size  and  perfect 
type,  the  other  cells  of  the  nodule  frequently  have  the  character 
of  large  epithelial -like  cells  with  one  or  more  nuclei  (as  in  fig.  15, 
Plate  VI.)  The  nodules  of  the  serous  membranes,  the  actual 
“ pearls”  of  the  bovine  disease,  afford  perhaps  the  most  numerous 
and  the  most  perfect  examples  of  the  giant-cells,  and  of  the 
associated  large  epithelial-like  cells.  In  the  three  cases  of  the 
above  series,  from  which  I preserved  specimens  of  the  large  flat 
tubercles  of  the  serous  membranes,  the  number  and  the  uniform 
characters  of  the  largest  giant-cells  were  very  noticeable  in  the 
marginal  zones  of  those  tubercles  that  were  caseous  in  their  in- 
terior, and  the  large  epithelial-like  cells,  with  one  or  more  nuclei, 
were  found  with  equal  uniformity  in  the  smaller  and  more  recent 
centres  of  new  formation.  So  much  did  the  numerous  giant-cells, 
' Virchow’s  Archiv,  vol.  xiv.  (1858)  p.  47. 
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with  nmivinul  iiuclui  uml  free  prutopIasDiic  interior,  assoeiatiHl 
with  groups  of  epitheliaMike  cells  in  the  younger  tubercles,  neem 
U)  me,  after  examining  the^  cases,  to  characterise  a sjiecific  form 
of  ilisease,  that,  when  1 found  a now  formation  in  all  respects  the 
same  in  sections  of  a tuberculous  U'sticle,  which  1 was  using  for 
my  class  of  |iuthological  histohig)',  1 felt  mucJi  dis]toseil  to  con- 
clude that  the  particular  tuberculous  U«ticle  must  have  come 
fnnu  a case  of  the  communicated  Ixiviue  disease.* 

A similar  conclusion  as  to  the  giant-cells  of  lx>vine  tulH*rculosis 
may  be  gathered  from  the  oltseiA'ations  of  < )rth  on  the  tul>ercular 
diseast*  which  he  induce<i  in  rabbits  by  feeding  them  with  nodules 
from  tuberculous  cows.*  As  Professor  Orth  gives  s]»ecial  atten- 
tion to  the  microscopic  characters  of  the  disease  which  he  inductKl 
by  ex|M>riment,  I shall  include  hen*  a brief  summary  of  his  ex- 
)>erinientM,  by  way  of  supplement  to  the  observations  of  (ierlach 
noticcMl  in  Chapter  III.  (p.  23).  It  is  no  doubt  tnie  that  Orth 
does  not  clearly  assert  the  identity  of  the  induced  disease  in  the 
rabbit  with  the  original  disease  in  the  cow.  He  points  out  that 
the  n<Mlules  on  the  pleura  were  not  ixulunculated,  nor  wert!  they 
joined  togirther  like  strings  of  {>enrls,  in  the  manner  characteristic  | 
of  the  lx)vine  disease.  In  another  place  he  nmiarks  on  the  vvt 
niisence  of  calcification,  also  a characteristic  of  the  Injvine  disease, 

Hut  pedunculated  nodules,  and  nodules  strung  together  like  jM‘arls,  * 
an;  by  no  means  invariably  fouml  in  the  tulwrculous  cow,  nor  is  * 
calcification  pn*scnt  in  every  case,  and  still  h;s8  is  it  the  only  >4 ; 
form  of  degeneration  found  in  the  nodules.  Hoth  the  pendulous  ' ' 
form  of  the  8t?rou8-ineinbrane  nodules  and  the  calcareous  degenera-  i ' 
tion  appear  to  de{>end  on  the  age  of  the  new  formations.  The 
disease  induced  by  experiment  is  in  every  case  a more  acute  | 


• The  teeticle  wa*  ohuined,  along  with  other  organa,  from  the  post-moritm  room 
at  Aihlonhrookc'a  lioapiul  on  15th  August  1878.  The  patient,  agwi  26,  a navvy, 
hail  DufTenHl  for  four  yean  from  weakneas  in  the  back  (ending  in  caacoua  diacaae 
of  lower  doraal  and  upper  lumbar  vertebne),  which  came  on  immediately  after  an 
attack  of  acarlet  fever.  The  testicles  were  not  observed  to  enlarge  until  throe 
months  before  he  died.  The  lungs,  liver,  aideeii,  and  kidneys  oontaine»l  tuljcrclea. 
The  bnin  contained  numerous  very  large  nodules,  up  to  the  size  of  a hazel-nut, 
both  in  its  substance  (cerebellum  esj»ccially),  and  also  adhering  to  the  branches  of 
the  anterior  cerebral  and  middle  cerebral  arteries,  it  is  to  be  observed  that  the 
disease  was  a sequel  of  scarlet  fever. 

• Orth,  “ Exi<erimentellc  Unterauchungen  Uber  Futterungs-tubcrculose,’*— 
Virchow’s  Archir,  vol.  Ixxvi  (1870)  p.  217. 


THE  DISEASE  IN  THE  LUNGS. 


65 


process  than  the  spontaneous  bovine  disease;  as  measured  by 
time,  the  disease  in  the  cow  is  more  chronic  by  several  years.  It 
ought  to  suffice  for  a proof  of  identity  if  one  finds  what  Gerlach, 
in  the  passage  above  quoted,  calls  “the  beginnings  of  Perlsucht,” 
Orth,  however,  goes  so  far  as  to  speak  of  the  disease  in  rabbits  as 
“ Kaninchen-Perlsucht,”  and  I would  in  like  manner  be  content 
to  establish  the  foregoing  cases  in  man  as  cases  of  “ Menschen- 
I’erlsucht.”  But  when  due  allowance  is  made  for  the  induced 
disease  being  a more  or  less  acute  infection,  and  the  original 
disease  one  of  several  years’  standing  and  gradual  progress,  it 
must  be  admitted  that  the  disease  which  Orth  found  in  the 
infected  rabbits  has  sufficient  points  of  identity  with  the  specific 
disease  in  the  cow. 

Experiments  of  OHh. — There  were  two  series  of  experiments.  In 
the  first,  eleven  rabbits  were  employed,  four  of  them  being  simply  kept 
beside  the  others  without  being  fed  with  the  tuberculous  substance,  as 
a control  on  the  experiments  ; the  remaining  seven  were  fed  with  fresh 
tuberculous  substance  from  the  cow,  and  only  two  of  these  took  the 
disease,  the  result  of  the  experiment  in  the  other  five  being  negative. 
The  second  series  of  experiments  proved  to  be  much  more  important. 
Four  rabbit-hutches  Avere  used,  and  in  each  were  j)laced  five  rabbits. 
One  rabbit  in  each  received  fresh  tuberculous  substance  from  the  coav, 
and  another  the  same  substance  boiled ; one  rabbit  received  fresh 
caseous  substance  from  the  human  body,  “ from  the  firm  caseous  masses 
of  caseous  pneumonia,”  and  another  the  same  substance  boiled ; and 
the  fifth  rabbit  in  each  box  was  simply  allowed  to  live  beside  the  others, 
so  as  to  control  the  experiment.  The  remarkable  result  of  the  experi- 
ment was  that  all  the  four  rabbits  fed  Avith  fresh  tuberculous  substance 
from  the  cow  took  the  disease,  as  did  also  three  of  those  fed  Avith  the 
same  substance  boiled  ; but  all  the  rabbits  fed  Avith  caseous  masses  from 
the  human  body  remained  unatlected,  as  did  also  the  four  unfed  rabbits 
used  for  control.  The  animals  Avere  made  to  SAvallow  pieces  of  the 
substance  introduced  into  the  mouth  by  a blunt-pointed  forceps, 
and  there  Avas  no  Avounding  of  the  mucous  membrane.  Of  the 
bovine  material,  each  rabbit  received  at  one  time  five  or  six  pieces  as 
large  as  peas.  Those  of  the  fimt  series  Avere  fed  tAventy-seven  times  on 
almost  consecutive  days ; those  of  the  second  series  Avere  fed  ten  times 
on  consecutive  days,  and  a certain  number  of  them  Avere  again  fed  after 
a long  interval  The  animals  Avere  kept  alive  for  various  periods. 
Those  that  Avere  killed  or  died  after  a minimum  period  of  four  and  a 
quarter  months,  ten  in  number,  Avere  all  tuberculous  except  two,  Avhile 
ot  those  that  died  or  Avere  killed  sooner,  only  one  Avas  tuberculous,  and 
that  Avas  a rabbit  that  died  after  three  months.  In  three  rabbits  fed 
Avith  bovine  tubercles,  AA’hich  Avere  killed  Avithin  the  first  tAvo  months, 
there  Avas  no  trace  of  infection.  The  nodules  in  the  successful  experi- 
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rni*iiUi  w«ro  fouiul  iit  the  whole  of  the  «)i^eiitive  traet,  in  the  lymphatic  B 
((kmlii,  in  the  on  the  pleura  and  |4eritunuuiii,  in  Ute  kidneya,  in  w' 

Uiu  liver,  in  the  apleen,  in  the  choroid,  and  (in  a aingle  caae)  in  the  irin,  B 
hrain,  and  teatide.  1 ahall  refer  to  the  new  himuitiona  in  the  lyniplmlic  B 
({landa  and  in  the  int4eitiue  under  the  re«]>ective  headinga.  In  the  M 
prraeut  auction  1 aluill  quote  the  ohaervuliona  relating  t4>  giantr<'elhi  in  k 
the  auroua'iuembranu  nodulea.  and  aouie  rumarka  on  the  lung  luaion.  B 

“ In  ou«  of  tho  larger  noduloa  on  the  pleura,"  say  a Orth,  K 
**  the  giant>celU  were  so  almnduut  that,  in  a field  of  the  micro-  K 
Bcojie  under  Oc.  3 and  ( )bj.  4 of  11  art  nock,  wn'eral  dozens  of  them  I 
could  1m«  oountiid.  They  gave  here  the  impressiun  of  being  tlie  I 
centrt«  of  lainination  round  whicli  the  smaller,  but  still  large,  9 
epithelioid  cells  had  grou|aHl  themselves.  At  the  edge  of  the  9 
lUHluIe,  giant-cells  occuitihI  either  isolatcnl  or  merely  witli  single  9 
epithelioid  cells  near  them " (/.  c.  p.  230).  Klsewhere,  Orth  9 
describes  the  largest  giant-cells  as  having  for  the  most  part  a 9 
regular  marginal  circlet  of  nuclei  and  a free  central  s|)ace  of  9 
tinely-granular  protoplasm.  9 

Tho  largest  giant-ctdU,  and  tluMe  with  the  most  regular  mar-  9 
ginal  arrangement  of  their  nuclei,  are  found  mostly  in  the  ]>eri-  9 
pherj’  of  nodules  that  are  more  or  less  caseous  or  otherwise  ■ 
necpMMHi  in  their  centre.  The  smaller  multinuclear  cells,  showing  ■ 
all  gradations  dow'ii  to  the  epithelial-like  cells  with  a single  B 
nucleu.s,  an*  found  in  such  centres  of  new  fonnntion  as  I have  B 
dmw'ii  in  fig.  15,  Plate  VI.  The  figure  is  taken  frcjm  tho  thickened  I 
tissue  in  or  near  tho  floor  of  the  healed  ulcer  of  the  ileum  in  B 
Case  10.  Such  arc  the  tubercle-centres  that  Orth  found  very  I 
uniformly  in  the  infectetl  rabbits.  In  the  pathological  handl)ook  I 
of  Peris,  tho  characU*rs  and  the  grouping  of  the  cells  therein  f | 
shown  are  said  to  l>e  distinctive  of  the  tulMjrcle-nodules  of  the  1 1 
bovine  species.*  Hut  the  epithelial-like  cells  of  tubercle  are  | 
claimed,  on  tho  other  hand,  by  Rindfleisch  as  the  “ sj>ecific  pro-  • 
duct  of  scrofulous  tul)crcle.”  Tlie  large  epithelial-like  cell  is,  ho 
says,  “ a histological  acme  which  the  growth  perhaps  in  all  cases  . 
strives  after,  but  does  not  always  attain  to.”  The  woodcut  which  ' | 
Rindfleisch  gives  of  them  is  drawn  from  the  floor  of  a fresh  tuber-  | 
culous  ulcer  of  the  ureter.  In  like  manner,  Schuppel  found 
them  in  a number  of  cases  of  tuberculosis  of  the  lympliatio 

' Peril  Ijfhrbuch  der  Allgemeincn  PtUhclogie.  Stuttgart,  1877.  Vol.  L p. 

399,  and  fig.  96. 
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glands,  as  well  as  in  the  new  formations  from  a tuberculous  cow, 
and  he  adds  to  his  description  of  this  kind  of  tubercle  the  unlikely 
theory  that  the  giant-cell  is  the  central  point  in  the  formation  of 
the  tubercle,  and  that  the  epithelial-like  cells  that  surround  it 
are  budded  off  from  the  central  and  parent  giant-cell.^  The 
tubercle  composed  largely  of  epithelial-like  cells  has  thus  already 
acquired  a footing  in  human  pathology.  Kindfleisch  would  even 
make  the  large  epithelial-like  cell  the  specific  cell  of  tubercle,  or, 
as  he  says,  of  “scrofulous  tubercle.”  For  the  specific  cell  of 
“scrofulous  tubercle,”  I should  be  inclined  to  substitute  the 
specific  cell  of  “ bovine  tubercle,”  although  I would  not  rest  the 
specificity  of  the  disease  on  the  form  of  cell.  I shall  endeavour  to 
show  in  the  next  chapter  that  the  occurrence  of  the  large  epi- 
thelial-like cells  in  tuberculous  lymphatic  glands,  as  originally 
described  by  Schuppel,  is  on  the  whole  in  favour  of  their  being 
characteristic  of  the  bovine  disease. 

Although  my  contention  is  that  the  tuberculosis  of  the  bovine 
animals  is  a specific  disease,  and  that  the  cases  herein  recorded 
are  identical  with  it  both  in  general  and  naked-eye  characters 
and  in  points  of  minute  structure ; yet  I would  rest  neither  the 
specificity  of  the  bovine  disease,  nor  the  identity  with  it  of  the 
disease  in  man,  upon  the  occurrence  of  elements  such  as  giant- 
cells.  Nothing  that  I can  say  on  the  futility  of  looking  for  the 
specific  marks  of  a disease  with  the  microscope  would  be  so 
illustrative  or  so  weighty  as  the  remarks  of  Dr  Wilson  Fox,  made 
before  the  Pathological  Society  of  London  in  a discussion  on 
Tubercle  in  1873.^  Giant-cells,  like  lymphoid  cells  and  other 
embryonic  forms  of  cells,  have  become  tbe  common  property  of 
many  kinds  of  growths  and  of  a variety  of  processes,  both  normal 
and  diseased.  They  have  been  found  in  the  nodules  of  lupus,  in  the 
nodules  of  the  nasal  mucous  membrane  in  glanders,  in  syphilitic 
gummata  and  sores,  in  granulations,  &c.  I lately  found  (and 
hope  soon  to  give  an  account  of)  remarkable  instances  of  giant- 
cells  in  the  wall  of  a dermoid  cyst  of  the  ovary  and  of  a sub- 
cutaneous dermoid  near  the  orbit,  where  they  play  the  curious 
part  of  rudimentary  follicles  for  the  new-formed  hairs.  They 
may  well  occur  in  tuberculous  formations  that  have  originated  in 

* Virchow’s  Archiv,  vol.  Ivi.  (1872)  p.  46. 

- Wilson  Fox,  Pathological  Transacliona,  vol.  xxiv.  (1873)  pp.  366-70. 
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tli«  UxJy  iii(le|M*iulentIy  a direct  iiifectiii<{  viruM  from  without, 
juBt  ax  they  occur  in  aiueiuie  ^runulatiuns.  Nothing  can  Ixi  made 
of  giant-cella  for  diirervnlial  diagnoMin  unleag  their  aigniticanoe  be 
kejit  in  view.  I Imve  already  expreaHeil  the  u|iinion  tlmt  one  of 
their  ineuninga,  Uith  in  norinal  and  in  morbid  |»rLM  eggt‘a,  ia  ditlicult 
vaaculariaution  of  the  new  growth,  and  1 have  aa  yet  had  no  reaaon 
to  think  llmt  their  obvious  aignitieance  in  the  placental  new 
fornmliona  ia  not  a gootl  {diyaiological  clue  to  their  signiliaince 
ehufwhere.*  Their  nuniltera  and  their  ofU;n  highly-develo|a'd 
forma  (with  marginal  nuclei)  in  the  Itovine  nodulea  are  in  pnj)>or- 
tion  to  the  relatively  high  viutcularity  that  theat‘  growths  attain 
to,  lutd  the  <iccunvnre,  in  the  aaine  diaeiu«e,  of  centrea  of  epithe- 
liablike  cells  with  one  or  more  nuclei,  has  ita  exact  analogy  as 
a ]Nirt,  if  not  a ]N>rfectly  inUdligible  |Mirt,  of  the  vaao-fonmitive 
pnM'eaa  in  the  phiciMda,  as  it^pn'sentiHl  in  Hg.  lb,  I’hile  VI. 

It  ia  the  UMidency  Uiwanla  complete  vaacuhiriaation  that  gives 
the  noduh^  of  the  bovine  disease  that  allinity  to  sarcomatous 
growths  which  Virchow  has  8{Mx.'iaIIy  dniwn  atUmtion  to.  In 
the  Idth  cx|H*riment  of  (terlach  (4uut4*<l  on  p.  23)  the  lungs  of 
the  animal  (a  lamb)  ctmtaiiuHl  largi*  ncalules  of  gix?y  colour  and 
medullary  consistence,  which,  he  says  (sett  p.  24),  had  a certain 
resi'inblanee  to  small  sarcomas;  and  the  same  large  ikkIuIcs  came 
still  further  to  rr^mbie  the  new  formation*  of  IWhucht,  in  that 
even  cjipillary  ves.sela  ap]>eare<l  in  them."  The  nodules  contained 
no  giant-cells,  but  they  contained  capillary  vessels.*  The  same 

' The  |wpcni  on  this  phjtiologioil  «n«]ogy  are  rcprintx^l  in  Appondix  A. 

* In  Augiut  ISSO  I rrocired  from  Dr  Knulhury  itortiuna  of  the  lunf^a  from  « 
caan  in  hu  prirate  prmrtice,  which  U of  inUrnt  in  the  present  connexion.  The 
patient,  a woman,  agnl  aliout  sixty,  had  come  to  Camhritlgc  for  advice,  and  the 
aymptoma  at  that  time  pointed  to  rheumatiam.  There  waa,  however,  no  rise  of 
temperature,  (hi  returning  to  the  country,  she  died  somewhat  suddenly.  There 
waa  a freely  movable  nodule,  alwut  the  size  of  a hen's  egg,  under  the  akin  above  the 
clavicle,  proliably  an  enlarge*!  lymphatic  gland.  Doth  lungs  were  occupied 
throughout  with  greyiah-while  nodules,  of  the  average  size  of  a hazel-nut,  de- 
finitely rounded  and  circumscriliod,  and  readily  ahelling-out  from  the  lung  sub- 
stance. On  section,  the  surface  was  somewhat  fibrous.  In  the  portions  of  lung 
that  I obtoineil  there  were  also  several  smaller  nodules,  not  larger  than  peas,  and 
these  were  darker  in  colour,  and,  as  it  proveil,  haemorrhagic.  On  theshaqi  margin 
of  the  lower  lolie  I found  the  long  and  solid  cord-like  outgrowths  that  I have  else- 
where «le8crilK*«l,  as  well  as  faintly-marked  leaf-like  outgrowths  on  the  concave 
]deural  surface  of  the  Itase.  The  microscopic  examination  of  the  larger  nodule* 
showed  them  to  be  cotnjKiwd  of  spin«lle-shaped  or  rod-shape*!  cells,  which  were 
regularly  arranged  in  close  decussating  bundle*,  showing  alternately,  in  the  section, 
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observation  applies  to  the  small  tubercle  that  I have  figured  on 
Plate  IV.  fig.  12;  it  contains  even  numerous  vessels,  but  no 
giant-cells,  and  it  may  be  said  of  many  other  nodules  in  the 
series  of  preparations  that  the  giant-cells  begin  where  the  vessels 
cease,  and  that  the  necrosis  or  caseation  exists  where  the  giant- 
cells  have  been  powerless  to  avert  it.  Eationally  interpreted  as 
vaso-formative  cells,  giant-cells  are  distinctive  of  bovine  tubercles, 
from  their  numbers  and  their  highly-developed  type ; and  the 
epithelial-like  cells,  passing  into  multinuclear  cells  (fig.  15,  Plate 
VI.),  are  equally  characteristic  of  a decided  tendency  towards 
vascularisation,  on  the  analogy  of  the  perfectly  similar  epithelial- 
like  cells  passing  into  multinuclear  cells  that  may  be  seen  co- 
operating in  the  vaso-formative  processes  of  the  placenta  (fig.  16, 
Plate  VI.) 

To  return  more  particularly  to  the  nodules  in  the  lungs,  I have 
spoken  of  them  hitherto  as  purely  interstitial  connective-tissue 
growths.  In  some  of  the  cases  they  certainly  are  uncomplicated 
interstitial  tubercle-conglomerates,  as  in  Cases  2 and  3,  from  wdiich 
drawings  (fig.  7,  Plate  IIL  ; figs.  11  and  12,  Plate  IV.;  and  fig. 
13,  Plate  V.)  have  been  made ; in  Case  2 the  air-vesicles  near  the 
nodules  were  either  empty  or  they  contained  a number  of  red 
blood-corpuscles.  But  in  four  other  cases  in  which  whitish 
masses  were  found  in  the  lungs,  there  occurred,  besides  numerous 

the  transverse  view  or.  the  longitudinal  view  of  the  spindle-shaped  cells.  The 
fonns  of  the  cells  and  the  interweaving  of  the  bundles  corresponded  to  what  one 
finds  often  in  sarcomatous  tumours,  and  to  the  stroma  of  the  normal  ovary  in 
some  animals.  Here  and  there  in  the  microscopic  section,  there  occurred  regular 
round  or  oval  spaces  lined  as  if  by  an  epithelium  of  small  cubical  cells.  In  some 
instances  the  appearance  was  that  of  giant-cells  with  the  nuclei  all  on  the  margin, 
and  the  central  substance  more  or  less  fallen  out.  (1  had  previously  found  this 
peculiar  appearance  in  an  extensive  sarcomatous  tumour  growing  from  the  fascia 
lata  of  the  thigh  in  a boy  aged  twelve,  and  I referred  to  it  in  a paper  in  the 
Journal  of  Anatomy  and  Physiology,  April  1880,  on  “Illustrations  of  the 
Pathology  of  Sarcoma”  (p.  321).)  The  peripheral  portions  of  tlie  nodules  were 
penetrated  with  numerous  large  blood-vessels  full  of  blood,  and  the  smaller  nodules 
differed  from  the  larger  in  having  their  spindle-shaped  tissue  as  if  infiltrated  with 
blood.  It  was  nothing  but  the  sarcomatous  character  of  the  nodules  that  pre- 
vented me  from  classing  the  case  among  the  twelve  that  I have  reported  ; the 
naked-eye  characters,  and  especially  the  peculiar  outgrowths  from  the  pleura,  were 
all  in  favour  of  that  view.  Taking  the  movable  nodule  above  the  clavicle  to  be 
a lymphatic  gland,  there  was  nothing  found  that  could  be  called  a primary  tumour, 
from  which  the  nodules  in  the  lungs  might  have  proceeded,  and  the  existence  of 
the  latter  is  most  easily  explained  on  the  hypothesis  of  an  infection  from  without. 
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inU^rstitial  tuljerflea,  a wiile-»|)rvatl  {ineiiiuonic  condition  of  the 
air-veHi(dca.  In  ('iu«eg  5 and  ti,  which  Imd  the  rtMuarkabk*  clomHi 
vomica}  at  the  aj^ex  (fifj;.  9,  I'late  111.),  the  thick  Mt  of  tiaauo 
forming  the  w'alLs  of  tlie  vomica}  waa  the  onlinary  emhr>'onic 
connective  tinaue  found  in  tlie  inU'ratitiul  lung'iUMluh^H,  and  giant> 
celU  were  not  wanting ; hut  the  neighbouring  uir-veMiclea  were 
occupie<i  by  {uieumonic  or  intlnmmatory  prtalucta,  the  croujKjua 
form,  with  numerouN  tlm^ada  of  tibrin,  lieing  on  the  whole  more 
conM|)icuoua  than  the  catarrhal  form  of  awolleii  and  detached 
epithelial  cella;  and  1 would  even  admit  that  oome,  if  nut  many, 
of  the  whitiah  no<luh«  that  were  ia*ated  aa  if  on  the  |H*rij»hery  of 
the  cloae<l  vomica*,  or  in  the  intervaU  In-tween  them  (mo  fig,  9), 
com*a|K)nd(Hl  to  cin.’umocrilHal  gtou|ai  of  air-veMiclea  within  which 
the  exudative  or  catarrhal  producU  hud  undet^ine  necrosia. 
Hut  Cane  5 W’oa,  in  other  nw])ecta,  aa  I have  aln*ady  oaid,  " one  of 
the  moat  complete  of  the  fieriea  and  in  Caac  (i  I found, 
elM^w'here  in  the  lung,  uiioont])licated  inUfretitial  tulxfivluH  in  the 
tiasuo  surrounding  a largo  brunch  of  the  pulmonary  artery. 
Again,  Case  8 was  complicatetl  with  a very  general  catarrhal 
condition  of  the  air-vefliclos  all  round  the  gianUcell  tultercles, 
which  did  not,  however,  amount  to  a nodular  fonnntion  ; and  the 
same  remark  nppli(«  to  Case  10,  in  which  the  tubercles  wen;  very 
small  and  translucent.  I have  already  inentionecl  that  in  Case  12 
there  were,  in  one  of  the  lungs,  two  laige  and  shnrjdy'dcfitKHl 
masses  of  grey  hepatisntion,  one  of  them  w’edge-shnjK'xi.  It  is 
necessary  to  particularixe  these  occurrences  of  coexisting  pneu- 
monia, so  as  to  avoid  appearing  to  ignore  them. 

On  this  point  of  coexisting  pneumonia,  the  ol>servation8  of 
Orth  on  the  condition  of  the  lungs,  in  the  rabbits  which  he 
succeeded  in  infecting  with  the  Iwvine  tulKjrculous  substance, 
are  of  the  most  direct  intcre.st.  The  infection  attacked  the 
digestive  tract  and  lymphatic  gland.s  in  most  cases,  and  almost 
invariably  the  lungs  and  pleune,  jxjritoneum,  kidneys,  «fec.  The 
nodules  in  the  lungs  varied  much  in  size,  some  being  as  large  as 
a cherry.  Tracts  of  air-containing  lung  ti.sstie,  usually  of  a deep 
red  colour,  occurred  l>etw’een  the  solid  circumscribed  nodules,  the 
larger  of  which  were  grey  in  the  ])eri])hery  and  opaque  yellowish 
in  the  centre.  The  comjwsition  of  the  large  nodules  out  of  a 
number  of  smaller  ones  was  very  clearly  made  out  round  their 
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edges.  In  several  lungs  small  cavities  had  resulted  from  the 
softening  of  the  caseous  masses,  like  the  vomicae  of  the  human 
lung,  and,  he  might  have  added,  like  the  still  more  numerous 
vomicae  of  the  bovine  lung.  To  meet  the  objection  that  the  lung 
nodules  were  “ nothing  more  than  simple  miliary  pneumonias,” 
he  had  a special  investigation  of  them  made  under  his  direction, 
by  one  of  his  pupils,  of  which  he  gives  the  main  conclusions.  In 
the  lungs,  just  as  in  other  organs,  there  occurred  nodular  new  for- 
mations which  did  not  arise  from  the  filling  up  of  the  alveoli ; they 
were  in  parts  of  an  obvious  reticular  structure,  often  contained 
very  large  cells,  and,  in  several  lungs,  fine  examples  of  giant-cells. 
They  were  nodules,  therefore,  that  corresponded  in  all  essential 
respects  with  those  which  he  had  previously  described  for  the 
digestive  tract  and  the  lymphatic  glands,  as  well  as  with  those 
which  he  subsequently  describes  for  the  serous  membranes,  kid- 
neys, and  other  organs ; and  they  could  on  no  account  be  regarded 
as  “ simple  miliary  centres  of  pneumonia.”  He  continues  : — “ No 
doubt  such  undoubted  tumour-nodules  make  up  only  the  smallest 
part  of  the  changes  in  most  of  the  lungs ; coexisting  therewith, 
in  greater  amount,  are  inflammatory  appearances,  especially  in 
the  alveoli ; in  their  lesser  degrees  these  consist  of  swelling  of 
the  epithelium,  whereby  the  alveoli  return  to  an  embryonic 
character,  but  in  some  cases  the  inflammatory  changes  are  so 
extensive  that  wide-spread  pneumonic  hepatisations  result.  In 
consequence  of  this  it  is  often  quite  impossible,  in  the  case  of  the 
larger  centres  of  disease,  to  decide  whether  any,  or  how  much,  of 
the  changes  present  should  be  attributed  to  the  formation  of 
nodules.  Just  as  in  chronic  inflammations  of  the  human  lung, 
and  even  in  the  chronic  pneumonias  of  rabbits  (Friedlander), 
there  occurred  manifold  changes  both  in  the  walls  of  the  bronchi 
and  also  in  those  of  the  vessels.  In  the  one  situation  there  was, 
for  example,  a typical  growth  of  epithelium  (Friedlander),  and,  in 
the  case  of  the  vessels,  changes  in  the  adventitia  and  in  the  in- 
tima.  The  changes  in  the  vessels  are  partly  referable  to  oblitera- 
tive endarteritis,  but  they  are  also,  in  my  opinion,  partly  to  be 
considered  tuberculous.  Tlie  tubercles  are  seated  partly  in  the 
adventitia,  and  have  pressed  forwards  towards  the  intima ; but 
they  are  in  part  confined  to  the  latter,  and  are  to  be  regarded  as 
primary  tubercles  of  the  intima.” 
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It  is  not  part  of  my  present  purpose  to  go  into  minuts  ques- 
tions of  the  histogenesis  of  the  lung  nodules,  how  far  they  are 
perivascular  or  peribronchial,  or  how  they  are  related  to  the 
lymphatic  systeuL  This  subject  luui  been  ably  treated  of  and 
illustrated  with  admirable  drawings  by  Klein  ui  this  country,  in 
connexion  with  tlie  lung-nodules  in  (luiuea-pigs,  which  he  de- 
scrilies  as  those  of  **  artificial  tuU>rculusis."  ^ The  same  minute 
points  of  histogenesis  might  e<(ually  arise  in  connexion  with  the 
lung-uodulea  of  glanders.  There  may  well  be  |Kiiuts  in  common 
for  the  various  kinds  of  pulmonary  infection,  when  wo  come  to 
the  ultimate  hisUigenesis ; but  over  and  above  those  matters  in 
which  infective  processes  in  Uie  lung  agree,  tlicre  are  points, 
micnsicopic  and  oilier,  s{nk’U1  to  each.  It  is  with  the  latter 
that  I have  chiefly  ot^cupied  attention  in  this  chapter;  and  I 
would  further  stipulate  that  even  those  characters  in  the  lung 
which  I have  endeavoured  to  single  out  as  s{iocial  to  the  bovine 
dist^ase,  may  not  l>e  taken  by  themselvi^i,  but  always  in  connexion 
with  tlie  less  ambiguous  associated  formations  on  the  serous 
membranes,  descrilied  in  the  preceding  chapter,  and  with  the 
implication  of  the  lympliatic  glands  to  lie  described  in  the 
chapter  immediately  following. 

' Klein,  Tht  AnaUm}f  </  th*  LfmphaUe  Sifttem,  I'trt  II. — “The  Lung.” 
London,  1S76. 


CHAPTER  VII. 


THE  CONDITION  OF  THE  LYMPHATIC  GLANDS. 

Lymphatic  glands  in  the  human  body  that  are,  to  the  naked 
eye,  simply  enlarged,  and  caseous  or  calcareous,  are  by  no  means 
likely  at  the  outset  to  prov^  distinctive  of  that  specific  disease 
which  I have  already  attempted  to  identify  by  means  of  the 
) serous-membrane  and  pulmonarj’’  lesions.  Caseous  lymphatic 
I glands  have  the  misfortune  to  be  so  common,  they  enter  so 
largely  into  the  everyday  observations  of  practitioners,  that  any 
attempt  to  discover  in  them  traces  of  an  outlandish  specific 
i disease  cannot  but  appear,  on  the  face  of  it,  to  be  unlikely.  Even 

i those  cases  in  which  general  tuberculosis  has  been  found  asso- 

Iciated  with  caseous  lymphatic  glands,  are  subject  to  so  fixed  and 
conventional  an  explanation  that  we  seem  to  have  reached  the 
! ultimate  truth  about  them.  When  a patient  dies  of  general 
tuberculosis,  it  is  the  caseous  bronchial  or  mesenteric  gland  that 
we  point  to  with  conclusiveness  as  the  source  of  the  tuber- 
culosis. No  matter  how  unaccountable  the  disease  may  have 
been  in  its  onset,  as  in  so  many  cases  of  general  tuberculosis  in 
previously  healthy  children;  if  the  post-mortem  examination  dis- 
covers a caseous  gland^  at  the  root  of  the  lung  or  in  the  mesentery, 
the  chances  are  that  the  practitioner  will  go  away  satisfied,  feel- 
ing that  the  case  has  at  least  ranged  itself  beside  many  more  of 
the  same  kind,  and  has  somehow  become  a good  deal  clearer  to 
him.  There  are  naturally  hypotheses  current  to  explain  the 
connexion  of  the  caseous  gland  with  the  disseminated  tuber- 
culosis. The  gland  had  undergone  a simple  swelling  or  hyper- 
plasia, owing  to  some  irritant  process,  such  as  catarrh,  going  on 
in  the  locality  to  which  the  glands  respectively  belong;  but 
physicians  would  be  sometimes  puzzled  to  discover  that  there 
had  actually  been  any  sufficient  preceding  catarrh  or  local  irrita- 
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lion,  giich  Its  tlie  hv|)otheMiH  n»quireM.  Next,  tho  Hwollen  gland, 
inaUmi!  of  rvturiiiiig  to  iu  noruml  state,  becomes  caseous.  That 
|>eculiar  degeneration  is  accounte<I  for  by  the  scrofulous  dis{»u8i> 
tion  of  the  individual ; but  there  is  no  doubt  that  the  scrofula  is 
in  many  castes  an  aftt^rlhuught,  and  that  tho  patient  had  not 
shown  the  usual  manifestations  of  scrofula  during  life.  Ijistly, 
the  caseous  detritus  of  the  swollen  gland  is  absorlanl,  and  it  is 
the  absorption  of  it  that  has  led  to  the  disseminated  tulx^rculosis. 
Hut  our  satisfaction  with  this  familiar  explanation  would  diminish 
if  it  welt;  shown  timt  tho  ctiscxius  gland  itself  is  full  of  tubercles, 
just  as  the  lungs  are  full  of  them  and  the  serous  membranes 
C4)vere<l  by  them.  That,  however,  is  tho  conclusion  tluit  we  are 
led  to  from  the  examination  of  the  lymidiatic  glands  in  the  COM'S 
above  reconled.  They  contain  the  same  tul>ercle-nodules  that 
occurred  on  the  serous  membranes  and  in  tho  lungs.  It  is  pro- 
liable  that  the  formations  in  the  lungs,  in  most  cases,  come  last 
in  {Hiint  of  time ; but,  in  cases  where  the  serous  membranes  and 
lymphatic  glands  are  Uilh  implicatcnl,  it  is  practically  imjioHsible 
to  say  w'hich  of  those  tw'o  had  l>ecn  first  atfecU^d.  In  the  tulier- 
culoeis  of  the  liovine  animals  themselves  it  is  usually  said  that 
tho  serous- membrane  eniption  ap|>ear8  first,  and  then  the  no<luIes 
in  tho  lymphatic  glands.  It  is  also  said  of  the  bovine  disease 
that  the  lymphatic  glands  are  little  aflectod  when  the  serous 
membranes  are  extensively  covere<i  by  ncHiulos,  and  tnce  versa. 
In  the  cases  in  man,  there  is  proliably  a certain  sctjuence  observed 
in  the  8pn«d  of  the  infection  within  the  Ixaly,  although  that 
se<|uencc  may  not  be  the  same  in  all  cases.  Ilut,  wdiatever  be 
the  order  in  point  of  time,  there  is  sufficient  identity  of  structure 
in  the  nodules  on  the  serous  membranes,  in  the  lymphatic 
glands,  and  in  the  lungs,  to  show  that  these  formations  are  all 
co-ordinate  as  the  effects  of  a common  cau.se,  and  their  moryiho- 
logical  characters  are  such  as  to  point  to  the  specific  disease 
which  is  indigenous  in  the  bovine  species  as  being  the  source 
outside  the  body  from  which  the  common  virus  has  issued. 

The  lymphatic  glands  were  observed  to  be  implicated  in  more 
than  half  the  cases.  In  Case  10,  which  hmi  by  far  tho  most 
abundant  eruption  of  the  large  flat  tuliercles  on  the  peritoneum, 
the  alKlominal  lymphatic  glands  appeared  to  lie  perfectly  normal 
In  Coses  1 and  6,  their  condition  is  not  noted  ; in  Case  4 there 
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was  near  the  root  of  the  lungs  a large  quantity  of  w^hitish  sub- 
stance like  a diffluent  tumour,  which  I took  to  be  the  bronchial 
glands,  but  did  not  preserve  for  examination.  In  Case  8 the 
bronchial  glands  were  merely  swollen  and  soft,  and  a microscopic 
examination  did  not  reveal  any  well-defined  tubercles ; and  in 
Case  12  no  obvious  change  of  the  abdominal  or  thoracic  lym- 
phatic glands  was  observed.  In  all  the  other  cases  lymphatic 
glands  were  found  which  proved,  on  microscopic  examination,  to 
contain  tubercles  (wdth  giant  cells,  &c.),  and  some  of  them  con- 
tained isolated  round  nodules  visible  to  the  naked  eye,  or  con- 
glomerate tubercles.  The  most  remarkable  cluster  of  glands  was 
found  hanging  down  from  the  portal  fissure  in  Case  5 (see  notes 
of  cases),  and  the  bronchial  glands  in  that  case  showed  also  the 
same  condition.  A coloured  drawing  of  one  of  the  latter  in 
section  is  given  in  Plate  III.  (fig.  10) ; the  section  shows  a 
number  of  yellowish  round  nodules,  in  size  up  to  that  of  a pea, 
each  with  a well-defined  margin  or  apparent  capsule.  The 
microscopic  appearance  of  the  same  gland  is  given  in  fig.  14, 
Plate  V. ; the  figure  shows  four  distinct  tubercles  occurring  close 
to  each  other  in  the  follicular  tissue.  The  tubercle  on  the  left 
side  of  the  figure  is  of  the  reticular  sort,  wdth  a large  giant-cell 
near  the  centre ; the  other  three  are  more  advanced  towards 
caseation,  though  in  varying  degrees ; and  it  is  worthy  of  note 
that  the  uppermost  tubercle  was  caseous  throughout  its  whole 
extent,  and  that  the  only  evidences  of  vitality  in  it  were  the  two 
large  giant  cells  which  lay  at  its  extreme  periphery  and  in  im- 
mediate contact  with  the  neighbouring  follicular  tissue.  In  Case 
11  also,  where  the  whole  abdominal  and  thoracic  glands  were 
affected  in  various  degrees,  a number  of  separate  round  centres 
could  be  seen  with  the  naked  eye  in  most  of  the  glands,  and 
some  of  these  centres  were  so  much  softened  in  their  interior  as 
to  resemble  small  abscesses.  But  in  the  other  four  cases  the 
glands  were  for  the  most  part  caseous  throughout  almost  their 
whole  extent.  It  was  only  the  thickened  capsule  and  periphery 
of  each  gland,  and  the  tissue  joining  the  several  glands,  that 
retained  their  translucency  and  vascularity;  and  it  was,  generally 
speaking,  only  in  these  belts  of  translucent  tissue  that  the  traces 
of  the  small  ultimate  tubercles  could  be  satisfactorily  seen. 
Such  less  opaque  peripheral  portions  of  tissue  contained  giant 
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celU  lying  among  embryonic  connective-tiiwue  cella,  and  there 
could  be  Utile  doubt,  on  the  analogy  of  the  a]>)>earance  ahown 
in  the  upiier  part  of  fig.  14,  that  the  marginal  India  of  ti88uecon> 
taininggiaiit'CelU  and  the  other  com|>onent  elementa  of  tulx^rclea, 
wore  the  |N*ripheral  {Kjrtions  of  tubercle  conglomeratoH  which  had 
become  caaeoua  throughout  the  greater  part  of  their  aubHlance. 
In  glanda  where  the  caiieutiun  ia  well  advanced,  the  tracea  of 
tulwndes  will  hartily  be  found  elaew  here  than  in  the  more  trana- 
lucont  peripheral  Ixdta  of  tiaauu*,  and  that  ia  iHfriiapa  the  reaaon 
why  Tranliol,  writing  on  the  diaeaae  in  the  laivine  animala, 
aaaerta  that  the  lymphatic-gland  tulieitdea  develop  in  the  con- 
nective tinaue  that  unit4«a  the  aevernl  glanila  in  a cluater  (ace  p. 
20). 

Tima  far  the  aubject  haa  Ikmiu  the  detection  of  tul»errlea  in 
lymphatic  glands.  Their  hiatogeneaia  haa  aUo  to  be  nolictMl, 
though  very  briefly.  It  ia  no  doubt  in  the  follicular  tisaue  of 
lymphatic  glands  that  the  small  ultimate  tubt^rclea  first  ariae. 
Schup{>el  }KiiuU*d  that  out,  and  it  may  be  seen  at  a glanco  in 
aections  of  a gland  in  a tolerably  t^rly  stage  of  invaaion  (fig.  14). 
The  amall  circumscribed  tulx;rcle8  in  the  figure?  ap|K>ar  to  l>o 
luinuti?  and  aharply-definiHi  jiortions  of  the  follicular  tissue 
undergoing  a series  of  transfonnations,  which  may  Ikj  otherwise 
descrilH^d  as  a scries  of  stci>s  in  the  n-sistance  to  the  general 
necrosis  that  will  finally  overtake  the  tulHjrcles,  all  and  singly. 
The  giant  cells  and  the  epithelial-like  cells  associated  with  them 
are,  as  I have  already  argue«l  from  a perfect  analogy  in  the  de- 
partment of  physiolog)',  the  evidence  of  difficult  vaHcularisation 
ill  a hypridastic  tissue.  They  are  the  only  indications  of  vaso- 
formative activity  within  the  tubercle  no<iulo8,  and  their  activity 
aj)|)ear8  to  be  for  the  most  ])art  abortive. 

While  there  are  these  evidences  within  the  tulxjrcle-nodule 
that  its  tissue  is  cut  ofT  from  the  general  blood  supjily  of  the 
part,  and  that  its  elements,  as  if  for  self-preservation,  are  attempt- 
ing to  form  themselves  into  new  blood  channels,  it  is  a striking 
fact  that  the  neigh  1k)U ring  tissue  of  the  lymphatic  gland  is  tra- 
versed in  all  directions  by  wide  blood-vessels  over-distended  with 
hhwd.  Two  or  three  such  vessels  are  seen  in  the  midst  of  the 
follicular  tissue  occupying  the  left  ujtper  comer  of  fig.  14.  The 
api>earance  occurs  with  much  unifonnily  in  the  series  of  affected 
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lymphatic  glands.  If  the  vessels  are  nothing  more  than  the 
pre-existing  capillaries,  these  at  least  are  enormously  dilated, 
and  in  some  cases  the  dilatation  is  so  great  that  actual  blood-filled 
sinuses  or  lucunm  result.  The  appearance  of  large  blood-vessels 
traversing  the  follicular  tissue,  as  in  fig.  14,  is  not  usually  met 
with  in  the  examination  of  healthy  lymphatic  glands. 

Besides  containing  undoubted  instances  of  small  round 
tubercles,  sometimes  united  (as  in  fig.  10,  Plate  III.)  to  form 
conglomerates,  the  lymphatic  glands  were  distinguished  by  their 
occasional  great  size  and  their  tendency  to  calcareous  degenera- 
tion. The  most  remarkable  instance  of  the  two  latter  charactei’S 
occurred  in  Case  9,  where  the  mesentery  contained  one  enormous 
round  mass,  as  large  as  a hen’s  egg  and  as  heavy  as  a stone ; 
near  it  were  a number  of  quite  small  mesenteric  glands,  also  cal- 
cified throughout.  Calcification  was  also  observed  in  several  of 
the  abdominal  glands  of  Case  11,  in  the  very  striking  form  of 
well-defined  calcareous  spots  in  the  very  centre  of  the  gland.  In 
the  extensive  cluster  of  portal  glands  in  Case  5,  one  or  two  of 
which  were  as  large  as  a hen’s  egg,  calcification  could  not  be 
asserted  positively,  but  the  glands  were  of  extreme  hardness, 
creaking  under  the  knife. 

Two  characters  that  are  often  found  in  the  lymphatic  glands 
in  bovine  tuberculosis,  are  the  great  enlargement  and  the  ten- 
dency to  calcification.  But  greatly  enlarged  and  calcified  lym- 
phatic glands  are  not  always  found  in  the  bovine  disease ; the 
glands  may  be  only  moderately  enlarged,  and  the  degeneration 
may  be  simply  caseous.  A third  and  more  constant  character  of 
the  bovine  disease  is  that  the  lymphatic  glands  contain  distinct 
small  tubercles  in  their  substance,^  and  that  these  are  often 
united  to  form  tubercle-conglomerates  visible  to  the  naked  eye. 
Tlie  same  characters  were  noted  by  Gerlach  and  by  Orth  in  the 
kind  of  bovine  tuberculosis  which  they  induced  by  experiment. 
I have  already  quoted  from  the  evidence  of  Gerlach  (p.  22),  and 
the  following  is  from  that  of  Orth : — “ Lymphatic  glands  were 
found  in  seven  out  of  nine  cases  of  the  induced  disease,  contain- 
ing numerous  yellowish  caseous  centres;  in  one  case,  a yellowish 
nodule  of  exceptional  size  enclosed  in  its  centre  a small  spot  of 
calcareous  substance.  In  the  microscopic  sections,  there  ap- 

1 Schiippel,  Virchow’s  Archiv,W\.  (1872),  p.  52. 


78  THR  COSDITtO.W  OR  THR  LYMPHATIC  GUiSttS, 

lieared  u pruiipinR  of  tlie  cells  to  form  minute  tuliercle-like 
nodultNL  The  cells  com]>uNin{{  the  iiuduleM  were.ijenemlly  s]>eak> 
iiiji,  imverul  limes  lai^er  tlutii  coluurleKS  hloud  corjmscleH,  with  a 
lui^e  ami  sharply-tlefiiied  smooth  nucleus  ami  an  extensive  Ijotly 
of  cell  sulistunce,  ami,  in  fact,  meriting  the  name  of ' epithelioid  ’ 
cells.  Amon^  them  there  lay,  in  several  f^lamls,  niant-cells, 
round  or  eloni^atml,  often  with  broad  or  deliwite  processes,  ami 
with  many  nuclei  often  amin^l  in  the  form  of  a mat^inal 
w reath.  The  size  of  these  cells,  as  well  us  their  numlter,  varied 
much,  and  it  was  i*asy  to  trace  a succession  of  them  down  to  the 
simple  epithelial'like  cella  There  was  often  seen,  round  the 
largest  ^dant'Cells,  a number  of  smaller  but  still  multinuchair 
cells,  which,  i^ain,  were  succeeded  by  the  simpler  opitheliaMiko 
celU"  ‘ 

Are  these  characters  of  tho  lymphatic  glands  in  man  pood 
evidence  of  tho  disease  lx*in^  the  communicated  Ixivine  tul>er' 
culosis  ? The  ditliculty  of  maintaining  the  B]>eciric  ({uality  of 
the  bovina  disease  and  the  strict  identity  of  the  coses  in  man  is 
nowhere  more  directly  felt  than  here.  Professor  Schtip|>el  piil>- 
lished,  in  1871,  a work  entitli*d  UiUtrimchungftn  iihcr  Lymph- 
driUitn-TuherculoM,  in  which  he  gave  an  account  of  tlie  minute 
anatomy  of  the  caseous  or  scrofulous  ghinds  in  forty  cases  ob- 
served at  Tubingen  in  the  space  of  about  two  years.  In  six  of 
the  cases  the  glands  were  extirpated  by  operation  ; in  five  fatal 
cases,  all  of  them  of  young  childn-n,  the  lymphatic-gland  afh*c- 
tion  was  the  chief  feature  and  there  was  no  general  tuberculosis ; 
twenty-one  of  the  cases  may  lie  taken  as  cases  of  more  or  less 
giMieralised  tulierculosis ; five  were  old  museum  sjKjcimens  ; and 
of  the  nmiaining  three,  one  was  a case  of  retro-phaiyrngeal 
abscess,  one  a case  of  pyiemia,  and  one  a case  of  “ fibrous  cancer  ” 
of  the  pylorus.  The  notes  of  the  cases  are  limitetl  for  the  most 
part  to  the  morbid  anatomy,  and  some  of  them  are  too  fragmen- 
tary for  judging  of  the  case  as  a whole.  In  all  of  these  glands 
(including,  strange  to  say,  the  greyish-white  fibro-caseous  glands 
Iving  along  the  greater  curvature  of  the  stomach  in  the  case  of 
fibrous  cancer  of  the  pylorus)  Schiippel  found  tul)ercle8  either 
commencing  or  in  full  development  From  their  study  he 

> Orth,  “ Expcrimentolle  Untomnchungcn  iibcr  Fiitterungs-Taberculose.”— 
Virchow’s  ^rcAir,  Ixxri.  (187$>),  p.  223. 
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arrived  at  that  definition  of  tubercle  which  Eindfleisch  adopts 
for  “scrofulous  tubercle,”  and  which  I have  several  times 
referred  to.  The  tubercles  contained  at  least  one  large  giant- 
cell, usually  in  the  centre,  with  epithelial-like  cells  in  large 
numbers  round  about;  they  are  precisely  the  same  kind  of 
tubercles  that  I have  drawn  in  fig.  15,  Plate  VI.  from  the  sub- 
serous  thickening  near  a healed  intestinal  ulcer  in  Case  10. 

In  1872  Professor  Schlippel  published  an  investigation  on 
“ The  Identity  of  Tuberculosis  with  Perlsucht.”  ^ The  paper 
contains  an  account  of  the  microscopic  structure  of  nodules  from 
a tuberculous  cow,  chiefly  of  the  large  flat  tubercles  on  the  serous 
membranes,  and,  more  briefly,  of  certain  selected  nodules  in  the 
lung,  and  of  the  nodules  in  a bronchial  gland.  The  microscopic 
characters  of  the  tubercles  were  practically  the  same  in  the  three 
situations,  although  it  is  of  the  serous-membrane  nodules  that 
the  full  description  is  given ; and  those  characters  were  precisely 
the  same  as  he  had  described,  the  year  before,  for  the  caseous  or 
scrofulous,  and,  in  reality,  tuberculous,  lymphatic  glands  in  man. 
But  Schlippel  goes  much  further,  telling  us,  in  so  many  words, 
that  he  had  satisfied  himself,  by  numerous  examinations,  that 
just  the  same  kind  of  tubercle  occurred  also  in  all  the  other 
situations  in  which  he  had  found  tubercles  in  the  human  body ; 
and  he  enumerates  the  lungs,  the  tracheal  mucous  membrane, 
the  liver,  the  spleen,  the  testicle,  the  bones,  the  synovial  mem- 
branes. the  sinuses  of  tuberculous  osteitis,  tuberculous  pericar- 
ditis, and  tuberculous  ulcers  of  the  intestine.^  After  this  sweep- 
ing stroke  of  identity  we  naturally  look  for  a strong  conclusion. 
But  the  conclusion  merely  is — “ We  are  thus  justified  in  desig- 
nating Perlsucht  as  that  anatomical  form  in  which  tuberculosis 
presents  itself  in  bovine  animals  ” (Zoc.  cit.  p.  53).  This  appears 
to  be  little  more  than  the  truism  that  the  particular  disease  of 
cows  and  oxen  which  we  call  bovine  tuberculosis  is  a form  of 
tuberculosis  affecting  that  species,  just  as  there  is  a tuberculosis 
of  the  human  species.  Elsewhere,  he  speaks  of  the  tubercle 
which  he  histologically  defined,  as  being  the  “ Urform  ” or  primi- 
tive type  of  tubercle,  reappearing,  as  it  were,  both  in  the  bovine 
and  in  the  human  species.  But  if  that  is  all  that  the  “ identity 
of  tuberculosis  and  Perlsucht  ” comes  to,  it  is  perhaps  a not  very 

^ Virchow’s  Archiv,  Ivi.  (1872),  p.  38.  * Loc.  cit.,  p.  45. 
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jiMfouml  dilicovury;  Uivino  tubercle  is  like  luinmii  tubercle 
iiiiicli  tiA  the  river  iti  Miuv<lon  waa  like  the  river  in  Momnouth. 
All  tlmt  I'rufettsur  Schu{i|jel  can  be  I'ottu  miy  in,  that  “ the  reault 
of  hilt  hiitudo^ical  in  vest  i^at  ions  cannot  pn*judice  the  quetition  of 
the  H|»eciticity  of  tuberculuais,  or  the  queMtion  of  the  a-tiological 
connexion  lietu-ecn  human  tulierculoiiiit  and  I'erlaucht." 

Not  only  in  Schu|>{Kd’s  identity,  on  hU  own  showing,  ijuite 
harnileuM  and  neutral,  but  it  in  from  the  outaet  too  narrow  in  ita 
Mco|M*  to  be  of  any  uite.  At  the  be^inninji;  of  hia  ]iu|>er  he  n^cojr- 
nimje  frankly  the  atrikin^  nake<l-eye  differenceM  between  the 
liovine  tul>ert*ulouM  duu^fliio  and  tulierculosia  in  man.  Chietly 
following  Virchow,  he  olatorvea  that  IVrlsucht  in  always  primary 
on  the  pleura  and  ]Mrritoneum.  wheiici*  it  invades  the  lymphatic 
glanda  of  the  thorux  and  alidomen  ; mon*  rarely  it  exUmda  to  the 
lungs,  liver,  and  Kallopian  tulies.  Further,  the  |N‘url  niKlules,  at 
least  those  of  the  serous  membranes,  an*  only  to  a small  extent 
in  the  form  of  (miliary)  tulicnde,  ns  we  see  it  in  man  f for  the 
most  part,  they  are  extensive  nodules  of  the  sire  of  a ]h*a,  a 
cherry,  or  a ]N>tuto,  and  these  nodules  have  more  n*semblance  to 
a Hbnms  tumour  than  to  lai^e  conglomerates  of  tubendes,  “ as 
they  appear  in  many  organs  in  man."  Still  further,  the  larger 
]K*arl  ncMlules  of  the  pleura  or  ]M*ritoneum  are  not  situated  in  or 
under  the  .senms  membmne,  but  they  develop  fnmi  a new- 
fonued  mass  of  tissue,  finely  villous  and  highly  vascular,  which 
grows  out  aliove  the  free  surface  of  the  senisa,  and  they  an^  not 
unfrequcntly  connected  with  the  serosa  by  a thin  stalk  of  con- 
nective tissue,  “ In  spite  of  these  differences,”  says  Sclnip|K?l, 
“ 1 do  not  hesitate  to  declare  Pcrlsucht  and  tuberculosis  to  be 
onaUimically  the  same.”  lUit  these  naked-eye  differences  arc 
just  the  characters  upon  which  veterinarians  rest  the  specific 
quality  of  the  bovine  disease,  and  Virchow  maintains  its  separate- 
ness partly  on  the  same  ground.s.  Another  instance  of  the  tacit 
disregaitl  of  striking  differences  is  furnished  by  Carswell  Fig. 
4 of  Carswell’s  first  plate  illustrating  “Tuliercle”  is  a large 
drawing  of  the  lung  of  a tulierculous  cow,  showing,  in  the  section, 
a number  of  yellowish-white  nodules,  and  cavities ; and,  on  the 
pleural  surface,  a numlier  of  the  larger  (and  rarer)  pendulous 
pear-shaped  masses.  The  figure,  he  says,  " represents  a portion 
of  the  lung  of  the  cow,  which  may  be  said  to  j)rcsent  a panoramic 
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view  of  the  seat  of  tuberculous  matter,  and  the  forms  which  it 
assumes  in  the  human  species,  as  shown  in  the  preceding 
figures.”  Now,  Carswell  here  speaks  of  the  interior  of  the  lung 
only,  and  he  omits  to  mention,  in  that  context,  that  the  bovine 
disease  has  what  (in  his  figure)  the  human  disease  wants,  viz.,  a 
condition  of  the  serous  membrane  which,  in  his  own  picture,  is,  to 
say  the  least,  as  prominent  a feature  as  the  condition  of  the  lung 
substance,  and  which,  in  the  estimation  of  the  veterinarians  of 
all  countries,  is  the  most  obvious  and  not  the  least  distinctive 
mark  of  the  disease.  If  Carswell  had  figured  a human  lung 
which  resembled  the  lung  that  he  figures  from  the  cow  not  only 
I in  its  interior  cavities  and  nodules,  but  also  in  its  unique  pleural 
I outgrowths,  would  any  one  have  doubted  that  the  disease  in  and 
upon  the  human  lung  w'as  the  bovine  disease,  and  that  it  was  a 
case  of  tuberculosis  contracted  from  the  cow  ? The  evidence 
! that  I have  put  together  in  Chapter  V.  is  not  so  perfect  as  that 
! evidence  would  have  been,  but  it  is  the  same  in  kind.^  It  is  sup- 
I ported  by  the  evidence  as  regards  the  lung  itself  given  in  Chapter 
VI.,  and  I have  still  to  shov  in  this  chapter  how  far  the  minute 
^ structure  of  the  tubercles  in  the  lymphatic  glands  in  the  recorded 
f cases  can  be  turned  to  the  same  account. 

The  minute  structure  of  the  tubercles  is  practically  the  same 
in  all  situations,  although  the  large  flat  nodules  of  the  serous  mem- 
branes show  the  typical  characters  most  uniformly ; and  I agree 
with  Schiippel  that  the  tubercle,  with  one  or  more  giant-cells 
and  with  a large  number  of  epithelial-like  cells,  is  precisely  the 
same  tubercle  that  occurs  in  the  bovine  species,  and  in  its  most 
typical  form  in  the  nodules  on  the  serous  membranes.  But  I 
would  simply  add  that  argument  from  histology  to  the  other 
and  less  complex  evidence  of  morphological  identity,  taking 
the  minute  structure  of  the  nodules  as  evidence  pro  tanto  of  the 
disease  being  the  specific  bovine  disease,  I do  not  understand 
how  that  evidence  of  identity  can  be  used  to  bring  down  the 
bovine  disease  to  the  level  of  human  tuberculosis,  or  to  some  pri- 
mitive type  {Urform,  as  Schiippel  says)  common  to  both,  and,  in 
the  face  of  the  striking  and  invariable  naked-eye  peculiarities  of 
the  former,  to  rob  it  of  its  specific  character.  The  facts  seem  to 
me  rather  to  point  to  a selection  of  certain  cases  of  tuberculosis 

* An  additional  case,  with  true  pcarl-nodules,  is  given  in  Appendix  B,  p.  115. 
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in  tiiaii,  ax  Iteiiig  canes  of  llio  specific  bovine  dinoase ; ami,  in 
){uiug  thrungh  the  euaea  upon  wliicli  8chiip|H5l  baxea  liix  argu* 
nicnt,  one  uiiglit  single  out  Huveral  which  have  naked-eye  char- 
actera  nut  unlike  those  that  I would  regard  aa  characteristically 
bovine.  It  is  further  significant  that  the  tubercle  with  giant 
ctdls  and  epithelial-like  cells  (fig.  15,  IMate  V.)  is  by  no  means 
the  cotumon  tubercle  of  authors,  and  that  Hindfleisch  (jualifies 
Ilia  acceptan<‘e  of  it  by  calling  it  the  '*  scrofulous  tubercle." 

The  disc<ivery  of  well-define<l  aniall  round  tulienrles  (such  us 
1 have  drawn  in  fig.  14,  IMate  V.)  in  lymphatic  glands  that  are 
commonly  supjMMted  to  Im<  merely  caseous,  and  to  be  themselves 
the  w*ntre  or  focus  from  which  a tubercular  infection  issues — 
this  discovery  has  lHH!n  inter]>reUHl  by  8chup|K'l  (who  first  made 
it)  in  the  sense  tliat  the  lymphatic  glands  are  primarily  uirected 
with  tuberculosis,  Iwing  es{>ecially  liable  to  it,  and  that,  in  most 
cases  of  general  tuberculosis,  the  tulsfrcles  of  the  various  organs 
are  referable  to  the  primary  tula^rculosis  of  the  lymphatic 
glands.  Hut  SchUp|ict  does  nut  sup|sjse  that  the  primary  tuber- 
culosis of  lymphatic  glands  is  an  idiopathic  disease,  the  sourco 
of  which  cannot  bo  traced  farther.  He  quotes  with  approval 
the  words  of  V'irchow:  “The  primary  gland-tul^erculosis  is 
primary  only  ns  tuberculosis;  os  an  irritative  process  it  is  not 
pritnar)',  but  the  irritant  always  prtKx*eds  from  some  focus  or 
centre.”  The  focus  or  centre  is  that  hxMility  from  which  the 
rcsiwctive  lymphatic  glands  receive  lymph,  and  some  inflam- 
matory or  irritative  process  is  at  w’ork  in  it  Thus  the  primary 
irritation  may  be  in  the  intestine,  in  which  case  the  mesenteric 
glands  l>ecx)me  tulwrculous ; or  it  may  Ixi  in  the  air-vesicles  or 
bronchi,  and  then  it  is  the  bnmchial  glands  which  become  the 
seat  of  tul)erculosis. 

Almost  to  the  same  effect  is  the  opinion  of  Hindfleisch.  He- 
jecting  the  doctrine  that  the  essential  change  in  lymphatic 
glands  that  become  caseous  is  a purely  hyperplastic  one,  and  of 
au  inflammatory  kind,  he  says, — “ I have  satisfied  myself,  by 
rei>eated  investigation,  of  the  correctness  of  Schiippel’s  assertion 
that  the  ‘scrofulous’  gland  is  in  all  cases  a ‘genuine  tuber- 
culous ’ gland.”  The  analogy  that  he  would  set  up  is  that  of 
tumour-infection  of  lymphatic  glands,  “ only  that  we  are  not 
yet  justified  in  calling  the  primary  lesion  tuberculous.”  The 
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primary  lesion  should  only  be  called  tuberculous  when,  in 
i addition  to  scrofulous  catarrh,  for  example,  there  is  also  a tuber- 
culous ulcer  of  the  mucous  membrane.  A tuberculous  element 
, might  be  sought  in  the  catarrh  itself ; but  that  extension  of  the 
i idea  should  be  resisted,  and  the  anatomically  specific  tubercle 
j|  asserted  only  for  the  second  stage  of  the  invading  disease,  viz., 

!!  the  tuberculosis  of  the  lymphatic  glands.  With  this  reserva- 

' tion,  Eindfleisch  speaks  of  a primary,  a secondary,  and  a tertiary 
I tuberculosis.  By  primary  tuberculosis,  he  means  local  affections 
( of  the  various  organs  of  the  body,  affections  in  which  scrofu- 
lous-inflammatory and  tuberculous  elements  may  be  mingled, 
although  often  only  the  former  are  present.  By  secondary 
tuberculosis,  he  understands  the  tuberculosis  of  lymphatic 
glands.  Under  tertiary  tuberculosis,  he  includes  the  dissemi- 
nated tuberculosis  of  various  organs  not  primarily  diseased, 
namely,  the  liver,  the  spleen,  the  lungs,  the  kidneys,  the  serous 
! membranes,  the  pia  mater,  the  marrow  of  bone,  &c.  {loc.  cit. 

! p.  160). 

Both  Schiippel  and  Eindfleisch  regard  the  tuberculosis  of 
lymphatic  glands  as  something  in  the  causation  intermediate 
between  the  scrofulous  inflammation,  or  catarrh,  or  ulceration 
of  a certain  locality,  and  the  general  tuberculosis  of  which  the 
patient  dies.  It  is  only  when  the  disease  reaches  the  lymphatic 
glands  that  it  assumes,  in  many  cases,  the  anatomically  specific 
character  of  tuberculosis,  and  the  tuberculosis  so  established  in 
the  lymphatic  glands  is  the  source  of  the  infection  through 
which  the  tubercles  of  the  serous  membranes,  of  the  viscera,  of 
the  bones,  &c.  are  produced.  For  the  cases  upon  which  I rest 
my  contention  of  an  infection  from  the  bovine  species,  I find  no 
reason  to  place  the  tuberculosis  of  the  lymphatic  glands  in  that 
causally  intermediate  position.  In  the  first  place,  there  was,  as 
a matter  of  fact,  no  obvious  inflammation  or  catarrh,  scrofulous 
or  other,  which  might  be  taken  for  the  primary  irritant. 

' Secondly,  the  manifestations  of  the  disease  throughout  the  body 

f were,  in  respect  to  its  source,  all  on  an  equal  footing  or  co- 

[ ordinate ; in  no  organ  or  locality  could  the  disease  be  said  to  be 

f primary,  while  it  was  secondary  elsewhere.  The  morbid  pro- 

ducts  were  doubtless  of  various  ages;  but  one  might  as  well 

I o / o 

■ argue,  for  a certain  number  of  cases,  that  the  tubercles  of  the 
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wrouH  iiieiitbntneM  were  the  priiimry  tin  that  those  of  tljc 
lympimtic  ('UikU  hud  H|i|>eure<l  first,  liut,  whatever  the  auc- 
cetMioii  in  time,  there  ia  not  tiie  anniUeat  ground  for  uaaertiug 
a cauaul  aumataion ; no  one  set  of  tubercles  were  the  cause  of 
any  other  set,  but  they  were  all  equally  due  to  aonie  common 
cause.  The  obvious  auKjtestion  ia  a virus  intro<luced  from  with- 
out, and  the  closest  unalc^y  ia  syphilis.  The  tuberculosis  in 
the  cases  herein  n*conled  may,  if  nec4rasary,  be  called  primary, 
secondary,  and  tertiar)' ; those  ato^  are,  however,  not  aulsjrdi- 
nate  but  co-ordiiiut4>,  just  as  the  primar}',  secondary,  and  tertiary 
manifestations  of  syphilis  are  co-ordinate  with  respect  to  the 
initial  infitclion.  In  an  im{»nrtant  article  by  Klebs,  the  occur- 
rence of  tulx'rculosis  is  attribuUnl  in  a geneml  way  to  a virus  or 
an  infiH'tion  from  without,  on  tiic  analog'  of  syphilis.  With 
reference  to  the  staf^a  of  invasion,  he  observes : > If  we  s(«t  out 
frtiiii  the  |K>int  of  view  that  tuberculosis,  like  ayphilia,  owes  its 
origin  to  a vims,  the  vima  may  be  considered  to  enter  the 
circulation  in  a soluble  fonn,  an<l  then  wo  aliould  luive  nmner- 
ouM  contn>8  of  disease  established ; or  there  may  l>c  a storing  up 
of  the  vims  in  the  lymphatic  glands,  followed  by  long  periods 
of  relatively  good  health,  until,  from  these  oiyans  as  centres,  an 
infection  of  the  hlood  or  of  the  ncighlsiuring  tissues  should 
arise.  What  Virchow  has  so  well  shown  for  syphilis,  would 
thus  hold  gc>od  for  tulH^reulosis.”  The  same  parallel  Isjtween 
syphilis  and  tuberculosis  is  statoil  by  Cohnheim  in  the  pap<;r 
already  quoted.* 

Tlie  evidence  as  regards  the  condition  of  the  lymphatic 
glands  would  stand,  therefore,  as  follows.  They  are  not 
merely  swollen  by  an  inflammatory  hy}>erpla8tic  j)roccss, 
afterwanls  becoming  caseous  or  cretaceous,  but  they  are 
in  the  firet  instance  occupied  by  small  microscopic  tubercles 
and  the  conglomerates  of  tubercles,  and  the  tulHjrcles  become 
caseous  or  cretaceous.  The  tuberculosis  of  the  lymphatic 
glands  is  not  the  origin  of  the  tuberculosis  elsewhere  in  tlie 
body,  but  it  ia  a co-ordinate  part  of  a general  infection.  The 

> Klcb*,  “ Ueber  die  Entatehnng  der  Tulwrculoec,  und  ihre  Verbreitung  im 
K6riwr." — Virchow’s  Archir,  xliv.  (1868),  p.  266. 

• Cohnheim,  Du  TuberaUou  vom  StandpunkU  der  Imfeetionalehre.  Leipzig, 

1880,  p.  36. 
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tuberculous  or  scrofulous  lymphatic  glands  would  thus  lose  the 
property  that  is  so  ‘often  assigned  to  them,  of  being  the  initial 
source  or  starting-point  of  the  general  tuberculosis ; and,  if  the 
lymphatic  glands  are  not  that  source,  then  there  is  no  such 
primary  starting-point  of  the  disease  within  the  body.  All  the 
manifestations  of  the  disease  within  the  body  are  on  an  equal 
footing  as  regards  the  origin  of  the  disease,  and  that  origin 
must  be  looked  for,  according  to  analogy,  in  a virus  introduced 
from  without.  That  the  virus  is  the  bovine  tuberculous  virus 
is  made  probable  by  the  likeness  in  form  and  structure  of  the 
lymphatic  glands  in  the  cases  in  man,  to  the  affected  glands 
in  the  specific  disease  of  the  bovine  animal,  and  by  the  fact  that 
the  disease  of  the  lymphatic  glands,  both  in  the  bovine  species 
and  in  man,  is  associated  respectively  with  the  same  structural 
processes  in  the  lungs  and  on  the  serous  membranes. 


CHAPTKK  VIII. 


THR  tNTRSTtSAL  IJ^SIOS. 

Tilt*  small  intcstiiiv  was  aflectcd  in  the  three  coses  which  I 
have  phicetl  hist  in  the  stories.  In  two  of  these  the  intestinal 
lesion  was  reufiit,  amounting  in  the  one  to  little  more  than  white 
metlulliiry  swelling  of  the  lymphatic  follicles  (“  {isorentery  ”), 
with  occasional  ulceration  of  the  foIlicIi*s,  and  in  the  other  to 
round  ulcers  of  the  ordiiuiry  tuberculous  kind  Hut  in  the  third 
(»se  (Cosi*  10),  the  circumstances  are  somewhat  diflTerent  and 
much  more  instructive,  and  it  is  chiefly  to  that  case  tluit  I here 
direct  further  attention. 

In  Case  10,  the  {latient,  a marrietl  woman  aged  thirty-eight, 
from  a village  near  Cambridge,  harl  been  in  the  hospital  in 
August  1870  witii  typhoid  fever.  I have  not  succeeded  in  find* 
ing  the  notes  of  that  illness,  and  it  is  therefore  impossible  to  say 
whether  the  symptoms  were  in  any  way  difTerent  from  those  of 
ordinary  typhoid  fever.  Several  other  cases  of  tyjdioid  were 
admitteil  into  tlie  hospital  aliout  the  same  time.  The  disease 
ran  its  course,  and  she  was  discliaiged  and  went  home ; but  she 
never  was  quiu;  well  from  the  time  of  leaving  the  hospitid  to  her 
readinission  in  March  1880.  On  her  return  to  the  hospital,  the 
symptoms  were  at  first  distension  of  the  alxlomcn,  pain  in  the 
left  inguinal  region,  &c.  (see  notes  of  cases).  After  a few  days  a 
regular  rise  of  several  degrees  in  the  evening  temperature  began 
to  be  noted,  and  the  symptoms  of  an  acute  infection,  diagnosed  as 
tuberculosis,  continued  till  her  death  on  the  20th  April.  Hoth 
lungs  were  full,  from  apex  to  base,  of  minute  translucent 
tuVercles.  In  the  alxlomen  there  was  recent  peritonitis,  the  in- 
testines being  glued  together.  Besides  the  recent  peritonitis, 
there  were  old  adhesions  in  the  right  iliac  fossa,  and  a small 
(quantity  of  fluid  was  sacculated  in  a space  formed  by  the 
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adhesions.  Chiefly  in  these  adhesions,  but  also  all  over  the 
peritoneum,  there  was  an  abundant  eruption  of  large  flat  tubercles 
of  about  the  size  of  a lentil.  It  at  once  arrested  the  attention 
that  each  tubercle  was  as  if  sparsely  sprinkled  over  with  minute 
black  points,  like  powdered  charcoal  or  coal  dust.  The  lower 
part  of  the  ileum  contained  two  healed  ulcers,  which  appeared 
as  smooth  shallow  depressions,  one  of  them  half  an  inch  in 
diameter,  the  other  rather  larger,  amidst  the  villous  mucous  sur- 
face; a small  spot  of  black  pigmentation  was  visible  on  close 
examination  in  the  extreme  centre  of  each.  The  floor  of  tlie 
ulcer,  or  the  cicatricial  tissue,  was  an  eighth  of  an  inch  thick, 
and  on  section  was  found  to  consist  of  a large  number  of  distinct 
centres  of  new  formation  of  the  kind  drawn  in  fig.  15,  Plate  VI. 
Only  a few  of  the  small  tubercle  centres  were  found  in  the  sub- 
mucous tissue  ; the  great  bulk  of  the  new  formation  was  between 
the  serous  coat  and  the  outer  muscular.  Each  centra  of  new 
formation  is  a tubercle  such  as  I have  described  several  times 
before ; it  consists  of  large  multinuclear  cells,  of  epithelial-like 
cells  with  a single  nucleus,  and  of  numerous  forms  intermediate 
between  those  two.  Sometimes  the  central  substance  is  caseous, 
and  then  there  are  only  two  or  three  of  the  largest  and  most 
perfect  giant-cells  with  close-set  marginal  nuclei,  which  occuj)y 
the  periphery  of  the  tubercle.  Each  of  the  large  flat  tubercles 
which  lay  (sometimes  loosely)  on  the  peritoneum  both  visceral 
and  parietal,  had  precisely  the  same  structure  as  the  thickened 
floor  of  the  healed  ulcer,  being  composed  of  a number  of  con- 
tiguous but  distinct  centres  of  the  same  new  formation.  The 
pigmentation,  about  which  there  could  be  no  doubt  when  the 
viscera  were  first  exposed,  was  not  apparent  in  the  sections ; nor, 
indeed,  could  it  be  detected  with  the  naked  eye  after  the  parts 
had  been  preserved. 

About  the  same  time  that  I was  examining  this  case,  a case 
occurred  of  scirrhous  cancer,  secondary  in  a number  of  places, 
and  starting  apparently  from  the  thickened  base  of  a healed 
ulcer  of  the  pylorus.  There  was  a thickening  under  and  around 
the  smooth  shallow  depression  of  the  mucous  membrane  of  the 
pylorus,  just  as  there  was  under  and  around  the  smooth  shallow 
depression  in  the  mucous  membrane  of  the  ileum ; and  the 
scirrhous  case  appeared  to  be  a good  analogy  for  the  tubercular. 
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Ah  the  H6«x)n(lary  cojicer  nodules  hud  enuiimUnl  from  the  infil- 
traliou  of  un  old  ulcer  of  the  |»ylurus,  huviti^  |(rt*ci»ely  the  same 
structure  us  that  inliltmtion,  wi  the  lurj'e  llul  tubercles  of  llio 
)H;ritoneum  hud  eiimiiuted  from  the  uh*en*  of  the  ileum.  Tlio 
pi^meiitutiou  of  the  tuberchm  ulmi  HueiiUNl  to  j»oint  to  the 
iiiented  cicutrices  of  the  iiiteHtiiial  uUvr*.  Hut  that  nnuloj^y  may 
be  easily  |iUNhed  too  fur.  For  other  |»urpo«es,  a {irimury  sypliilitic 
aore  ia  a lM*tU*r  analog  fur  the  primary  ulcer  of  the  inU«Line  ; 
the  ulcer  of  the  ileum  immt  U»  bup|kihih1  to  have  lx‘en  chaiyeil 
with  a{x*ci(ic  pro|M‘rties  fnim  the  lirst^  and  these  to  have  been 
Communicated  by  a viruH  from  without.  They  were  ori}{inally 
the  ulcers  of  typhoid  fever,  but  in  their  henliii);,  or  ifi  their  sub- 
Msjuent  indiirutiun,  they  retaimul  the  M]u*cilic  infective  pn)|MJrty 
which  afterwanU  manif(*sied  itself  in  the  funeral  tuU*rculosis  of 
the  |>eritoneum.  and  still  luU*r  in  the  acute  miliary  (or  suhmiliary) 
tulHirrulosis  of  the  lunpi.  The  laryt?  Hat  tii)>ende8  of  the  |K*ri- 
toneum  are  such  as  1 take  to  lie  distinctively  tiusu!  of  Imvine 
tul>ert!ulosiM,  ami  1 do  not  hesitate  to  conclude  that  theorij^iiial  in* 
fection  in  Auj^mst  187H,  which  ran  its  courw*  asty|dioid  fever,  was 
an  acute  attack  cnuseil  by  the  intrrMiuction  of  the  Inivine  virus. 

The  literature  of  typhoid  fever  and  of  tuljerculosis  contains  a 
good  many  cases  of  the  same  kind,  which  have  either  Ixien 
accounted  for  by  various  hyp<»the8ca,  or  have  ls*en  {Missed  over 
lightly  (in  the  systematic  treatises)  ns  troublesome  anomalies. 
I do  not  refer  to  the  well-known  difliculty,  in  many  cases,  of 
making  the  diagnosis  lietween  ty{>hoid  fever  and  acute  tul>ercu- 
losis ; even  if  all  the  doubtful  cases  which  n*cover  an?  admitted 
to  l»e  pure  tyjdioid  cases,  there  are  a considerable  numlier  of 
fatal  cases  which  run  the  course  of  tyjdioid  and  die  after  a longer 
or  shorter  interval  of  tulierculosis.*  In  the  case  which  I have 
described,  the  patient  recovered  from  an  acute  attack  of  typhoid, 
and  diwl  several  months  after  of  a disease  of  a tuberculous 
nature,  which  was  not  a new  disease,  but  a further  develojiment 
of  the  former,  h'or  such  anomalous  cases  of  tyjdioid  fever  and 
tulierculosis,  T regard  the  doctrine  of  the  sj>ecific  bovine  tubercu- 
losis communicated  to  man  as  affording  a rational  exjdanation. 
1 proceed  to  mention  some  of  the  more  remarkable  easels  in  the 
recent  literature,  to  which  the  exjdanation  may  be  aj>jdied. 

' Curioiwly  cuough,  tliia  is  still  more  the  case  in  nicaslca. 
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One  of  the  most  valuable  pathological  records  of  an  extensive 
series  of  typhoid  cases  is  that  of  the  great  Basel  epidemic  of 
1865-67,  published  by  Professor  C.  E.  E.  Hoffmannd  Among 
the  250  fatal  cases  enumerated  in  his  conspectus  of  the  post- 
mortem examinatious,  I find  five  put  down  as  having  miliary 
tuberculosis  in  the  lungs  and  other  organs.  With  reference  to 
them,  Hoffmann  remarks,  that  the  tuberculosis  “ is  a sequel  of 
typlioid,  and  always  makes  its  appearance  first  after  tlie  proper 
typlioid  process  has  run  its  course  ” (p.  279).  His  explanation 
of  these  cases  is  that  an  absorption  of  detritus  into  the  juices  of 
the  body  takes  place  from  tlie  seats  of  typhoid  deposit.  Quite 
distinct  from  these  cases  with  “ miliary  tuberculosis,”  he  found 
38  cases  which  had  small  round  grev  nodules  in  the  liver,  and 
occasionally  also  in  the  kidney ; these  nodules  had  been  already 
described  by  E.  Wagner  and  by  Friedreich,  and  are  regarded  as 
the  specific  products  of  typhoid  in  the  liver.  He  further  dis- 
tinguishes from  “ miliary  tuberculosis  ” a certain  kind  of  nodules 
that  were  sometimes  found  on  the  serous  coat  of  the  ileum  near 
the  ulcers,  and  even  on  the  peritoneum  generally  and  on  the 
pleura.  It  is  to  these  cases  that  I wish  more  particularly  to  call 
attention.  These  nodules  had  already  been  noticed  by  E. 
Wagner,^  who  went  so  far  as  to  say  that  they  were  found  in  all 
cases  of  typhoid,  and  belonged  to  the  same  class  as  the  small 
grey  nodules  in  the  liver.  Their  occurrence  is  noted  in  only  a 
few  of  Hoffmann’s  cases,  and  he  gives  a full  record  of  four  cases 
in  which  they  were  found.  The  nodules  were  of  tlie  size  of 
hemp-seed  or  lentils,  flat,  of  clear  greyish  colour,  and  sometimes  of 
considerable  density.  They  were  seated  on  the  peritoneal  cover- 
ing of  the  intestine  in  clusters  corresponding  in  the  first  instance 
to  the  ulcerated  patches  of  mucous  membrane,  but,  if  they  once 
appear  in  considerable  numbers  on  the  serous  coat  of  the  intes- 
tine, “ they  often  give  occasion  to  more  extensive  inflammations, 
through  which  a multitude  of  such  nodules  may  arise  over  great 
stretches  of  the  peritoneum  ” (p.  68).  Hoffmann’s  theory  about 
them  is,  that  they  are  extensions  of  diseased  lymphatic  follicles 
to  the  depth,  or  towards  the  serous  surface,  and  he  holds  to  that 

^ C.  E.  E.  Hoffmann,  Untersuchungen  iiber  die  Patliologisch-aimloviischcn  Vcrdn- 
dcrmigen  dcr  Organc  bcim  Abdominal-typhus.  Leipzig,  1869. 

Archiv  dcr  lleilkundc,  ii.  (1861),  p.  183. 
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view  ileMpite  llio  want  of  coiTenpoiuleiice  l*etween  their  struetimj 
uml  the  structure  of  the  diKeiised  follicleM.  One  of  the  ciuu^h  is 
H»i  like  the  cune  which  1 <leHcrilK*<l  ut  the  iNff^iniiiiig  ofthU  chapter 
that  1 shall  give  u brief  uhstmct  of  the  jHMU-mortcm  a p]a*a ranees. 

In  the  apictMi  of  iMilh  lumjit  are  old  and  firm  dt-ejily  pigmented  cica- 
trical induruliuiiN,  thruu({h  which  are  Mcattered  a amali«  nuin)H*r  of 
almrply-lMtundcd  toU){ii  ytdlowuih-K^*y  malulca  up  to  the  aize  of  IcMitiU. 

( tver  a liiiiiU'tl  part  of  the  up|M<r  lulto  of  the  rijjht  lung  there  are 
Neveml  huntlre«t  tint  uii<l  not  aliar]dy>lxiuiid4'4i  aiunll  grey  ixMltiloa  on 
the  iiiruni,  which  nowhere  ja*netrote  into  the  inU'rior  Similar  gnw 
n•>•lull«  on  a |»art  of  the  pleura  diaphragmatic^  A quantity  of 
yellowiali  hn>wn  fluid  in  both  pleural  civiti<<«.  Similar  ttui<l  in  the 
alMlomen.  The  inirsihtes  {mrtly  glued  U»  the  |MtrieUd  |»eritoneum,  the 
union  intimate  at  aonie  placen.  The  jtrnfotirul  tur/nr^  of  all  the 
vijw'ero,  aa  well  aa  of  the  alMlominal  walU,  is  aown  with  flat,  round, 
Momewhat  liitfuiutl,  no<lulea  of  the  aiu<  of  hemp-aeiHl  or  leiitila.  ('itjae 
atwive  the  ileo-cn<cal  valve,  n large  cicatrix  in  the  mucous  memhnuie, 
having  a tIelicaU*  smiKith  aurfa<'«’,  the  tisane  near  it  pigment<Ml  hluish 
(dark.  Kurlher  up  the  ileum  all  the  I’eyer's  |jatchea  are  niark<Ml  with 
|KiinU  of  hluiah'grt'on  pigment  and  depn*aiiions  comwpomling.  In  the 
lirrr  a large  numU'r  of  small  grey  iKMiulea.  In  the  kuitin/t,  in  the 
«i«HqM>r  |sirU,  a small  numt>er  of  greyish  mMlul<«,  in  |Nirta  darkly  pig* 
iuenU>«l,  up  to  the  aixo  of  millet  schhI. 

This  case  is  HonTtimnn's  tenth  detaih*<l  case  of  typhoid  fever. 
Ho  does  not  even  admit  that  the  iiodnlar  (*ruption  is  tuhcrcnlosis 
OH  Q sequel  to  typhoid,  but  he  inclines  to  the  opinion  that  these 
flat  nwlules  of  the  serous  menihrane,  found  most  commonly  over 
the  lower  part  of  the  ileum,  hut  liable  to  exUnul  all  over  the 
peritoneum  and  even  to  the  pleura,  iKjlong  to  the  8i>ecific  mani- 
festations of  typhoid.  Hut  he  cannot  altogether  agree  with  the 
opinion  of  K Wagner,  that  they  are  a constant  occurrence  in 
typhoid.  I do  not  doubt  that  these  flat  nodules  of  the  serous 
membrane,  which  may  be  as  large  as  lentils,  of  clear  grey  colour, 
and  sometimes  of  firm  texture,  apt  to  Ijo  ill-defined  at  their 
margins,  and,  it  may  be,  not  more  than  half  a line  raised  al)Ove 
the  serous  surface,  are  the  same  which  I have  descriljed  and 
figured  as  the  more  or  less  immature  tubercles  or  ptmrls  of 
Perlsnrht.  It  is  to  he  regretted  that  HofTmaiin’s  account  of  their 
micn)8Copic  anatomy  is  too  indeterminate  to  be  used  for  the 
]mr|M«e  of  close  comparison.  However,  it  is  ])artly  on  the 
ground  of  their  minute  structure  that  he  refuses  to  admit  them 
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as  miliary  tubercles.  They  consist,  he  says,  “of  a granular 
ground  substance  traversed  by  delicate  fibres,  in  which  cells  and 
nuclei  are  deposited,  sometimes  in  large  and  sometimes  in  small 
numbers.  They  show  therefore  the  same  structure  as  the  nodules 
in  the  case  of  Griesinger,i  according  to  the  investigations  of 
Kindfleisch  ” (p.  61).  He  promises  further  particulars  in  a sub- 
sequent part  of  liis  work,  hut  the  only  other  reference  that  I can 
find  is  on  p.  108,  where  “the  grey  nodules  of  the  serosa”  are 
I attributed  to  an  infiltration  or  wandering  of  the  overgrown  cells 
; of  the  lymphatic  follicles  through  the  interstices  of  the  muscular 
I coats  and  into  the  sub-serous  and  serous  coats. 

Under  the  title  of  “ Tubercular  Fever,”  Dr  John  Harley  has 
recorded  a group  of  cases  that  were  under  his  observation  at 
the  London  Fever  Hospital.^  He  observes  : “ Medical  authors, 
it  is  true,  have  noted  the  occasional  association  of  tubercle  and 
enteric  fever,  but  they  have  all  regarded  it  as  a rare  and  acci- 
dental complication,  or  as  a sequel  arising  from  the  debility 
caused  by  a prolonged  attack  of  the  enteric  disease.  The  evi- 
dence which  I lay  before  the  reader  will,  I believe,  be  sufficient 
to  convince  him,  not  only  that  tubercle  may  form  an  actual 
component  of  enteric  fever,  but  that  fully  developed  enteric 
fever  may  be  solely  caused  by  the  simultaneous  eruption  of 
miliary  tubercle  in  the  intestinal  glands  and  in  the  lungs.”  In 
support  of  this  position  he  gives  thirteen  cases,  most  of  which 
appear  to  me  rather  to  raise  the  old  question  of  diagnosis  as 
between  “ typhoid  fever  ” on  the  one  hand,  and  “ acute  tuber- 
culosis ” on  the  other.  One  of  the  cases  was  scarlet  fever,  with 
“ psorentery  ” of  the  intestinal  lymphatic  follicles,  and  in  the 
left  lung,  “tunnel-like  ragged  cavities”  in  the  firm  upper  lobe,  and 
in  the  lower  lobe  “ numerous  fine  granules  of  yellow  tubercle, 
some  of  which  were  confluent  in  masses  the  size  of  a pea.” 
His  tenth  case,  wdiich  was  a typical  case  of  typhoid,  with 
rose-coloured  spots  on  the  abdomen,  had  also  numerous  small 
nodules  in  the  lungs,  which,  he  says,  were  equally  typical  of 
tuberculosis. 

The  most  remarkable  group  of  typhoid  and  tubercular  cases 

^ Infections-krankheilcn,  1864,  p.  170. 

'‘John  Harley,  “Tubercular  Fever  and  its  relation  to  Enteric  Fever.” — St 
Thomas's  Hospital  Itcimrts,  New  Series,  vol.  iv.  (1872),  p.  63. 
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timt  I have  fouiid  ik  that  of  I>r  \V.  II.  S|x*nc<.T.*  Upwards  of 
twenty  boys  in  an  induatriul  acliool  in  liriatol  lell  ill  w'iih  ihu 
(uiiiitt  Hort  of  illneaB ; four  of  them  dietl  and  the  rt*at  recovered. 
“ K{)ideinicM  of  illneiui  and  eiiU*ric  fever,"  aaya  Ur  S|K*ncer,  “ had 
oeeiirred  in  the  sehool  many  tiuiea  before,  and  the  circumstjincei 
always  |H)int<*<i  to  defects  in  the  draina  ns  tlieir  source.  At 
lenj^li,  after  one  of  the  later  outbreaks  of  illness,  the  then  old 
brick  drains  (found  to  l»e  very  defwtive),  were  n*|ihiced  by  new 
Btoiiewan*  soib|ii|>es.  When  the  next  outbri'ak  occurred,  it  w«is 
found  that  some  of  the  new  stoneware  i»i|»es  had  cracked,  and 
the  sewa|»e  had  soaked  out  underneath  the  lloor  of  a wnsh*]dacu 
used  by  the  boys.  After  the  last  outbnnik — the  one  with 
which  We  nn*  now  concerne<l— an  ins|»ection  of  the  place  was 
nuule  hy  the  .Sinitary  Authority.  It  was  then  found  that  some 
blastin^  o|H>rations  (necM^ssitated  by  alteralions  to  the  school* 
liouHi*)  hud  disturbed  the  connections  lK*twei*n  the  dniin-pii>e8, 
and  that  the  sewage  had  a^in  soakisl  out  under  the  lloor  of  the 
wiish-ploce.  I am  Udd  by  the  Miaiical  Ollicer  of  Ib'alth  that 
the  defects  then  a^ain,  for  the  thir«l  time,  discovere<I  in  the 
dniins,  nllowc<l  a free  cumuit  of  sewer-}»as  to  blow  into  the 
building;  that,  in  fact,  the  interior  of  the  building  was  brought 
into  direct  and  o|)cn  communication  with  a very  lai^e  i>ortion 
of  the  sewer-system  of  Hristol.  The  Medical  Ollicer  of  Health 
came  to  the  conclusion  that  this  last  outhn*ak  of  illness  in  the 
school  was  one  of  enteric  fever;  and,  under  all  the  circum- 
stances, his  only  wonder  was  that  any  of  the  inmates  of  the 
s<’hool  esca|>e<l."  The  symptoms  noted  in  all  the  cases  were 
“ malaise,  headache,  foul  tongue,  and  gastric  irritation ; in  some 
cases  tenderness  in  the  right  flank  and  epiga.strium,  and  in  some 
cases  diarrlm-a  ; in  all  the  cases  fever.  There  were  some  twenty 
or  twenty-five  cases  in  all.  Most  of  the  boys  got  well  under 
treatment.  Four  boys  were  more  ill  than  the  rest,  and  because 
of  the  severity  of  these  cases,  and  l>ecau8e  they  were  con- 
sidered to  be  bad  cases  of  enteric  fever,  the  l)oys  were  sent 
to  the  Hristol  Infirmary.  In  these  four  cases  sent  to  the 
Iiifirmaiy  the  symptoms  Inugan  in  the  same  way  as  in  the 
other  slighter  cases,  and  were  similar,  but  the  temperature  from 


’ W,  H.  SiK’iiofr,  “ On  Fevor  a*  n connecting  link  Iwtwecn  Scrofula  and  Tulwr- 
culosis.  "—Z/risto/  Royal  Infirmary  ReporU,  1878-79. 
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tlie  first  was  higher  and  all  the  symptoms  were  more  severe.” 
Tlie  age  of  the  boys  was  from  twelve  to  fourteen  ; death  occurred 
from  three  to  four  weeks  after  the  commencement  of  the  illness. 
Now,  what  was  the  disease  found  'post  mortem  1 

Case  I.  had  tubercles  of  the  arachnoid;  tubercles  throughout  the 
left  lung ; a patch  of  tubercles  on  the  diaphragmatic  pleura  of  ihe  left 
side,  tubercles  on  the  surface  of  the  liver,  surface  of  the  spleen,  and 
surface  of  the  right  kidney  (under  the  capsule) ; a caseous  bronchial 
I gland  ; and  ulcerated  Peyer's  patches. 

! Cixse  II.  had  tubercles  of  the  arachnoid;  both  lungs  full  of 
;j  tubercles  ; tubercles  on  the  surface  of  the  liver;  tubercles  in  the  spleen 
ij  and  Icidiieys;  caseous  bronchial  glands;  ulcerated  Peyer’s  ijatches; 
li  tubercles  in  the  duodenum. 

Case  III.  had  tubercles  of  the  arachnoid;  tubercles  throughout  the 
right  lung  and  caseous  mass  at  the  apex ; tubercles  over  the  whole  right 
pleura,  and  recent  adhesions;  caseous  bronchial  glands  of  the  right 
side ; ulcerated  Peyer's  patches. 

Case  IV.  had  tubercles  of  the  arachnoid;  tubercles  (not  numerous) 
throughout  both  lungs;  tubercles  all  over  both  pleurai;  peritoneum  of 
diaphragm,  liver,  spleen,  intestine,  ami  abdominal  toall  studded  with 
tubercles,  and  melanotic  in  places;  tubercles  in  substance  of  liver, 
spleen,  and  kidneys;  a caseous  bronchial  gland ; ulceration  of  Peyer's 
patches  and  of  the  follicles  of  the  large  intestine.  The  mesenteric 
glands  were  not  caseous,  but  enlarged  and  indunited  in  all  the  cases. 
Ur  Spencer  does  not  describe  the  tubercles  more  particularly. 

This  is  a clear  case  of  an  epidemic  of  tuberculosis  in  upwards  of 
twenty  boys  at  an  industrial  school,  the  disease  proving  fatal  in 
four  cases  only.  The  medical  practitioner  who  had  attended  at 
the  school  for  many  years  told  Dr  Spencer  this  fact : he  had 
noted  that  when  the  boys  of  this  school  got  enteric  fever,  and 
“ it  went  hard  with  them,”  they  almost  invariably  had  tubercles 
when  examined  mortem,  and  Dr  Spencer  had  observed  the 
same  association  in  many  cases  of  boys  from  the  school  admitted 
to  the  Bristol  Infirmary  “ with  febrile  diseases  of  various  kinds.” 
Dr  Spencer’s  theory  is,  that  the  original  disease  in  the  epidemic 
in  question  ivas  typhoid  fever,  and  that  the  tuberculosis  was 
secondary ; that  the  boys  were  all  scrofulous,  as  shown  by  the 
existence  of  caseous  bronchial  glands,  and  that  the  fever  was 
the  “ connecting  link  between  scrofula  and  tuberculosis.”  He 
appears  to  think  that  the  boys  in  that  industrial  school  were 
generally  scrofulous,  and  that  their  tendency  to  tuberculosis,  as 
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iiuinifu8t(Ml  in  n‘|>eut4Hi  ontbrt?akrt  of  acuto  diaeafte  over  a iuiiiiWt 
itf  yeaiu,  wan  tlio  ovi<U*iic«  of  it.  Hut  why  uliould  the  hoy»  of 
an  imluNlrial  acliool  tte  liahitually  scrofulouH  ? 

1 have  ({uoted  from  the  lie}{iiiniii^  of  I)r  J^pencer's 
an  account  of  defective  drains,  wliich  will  rtunind  us  of  manv 
saniuiry  re|i<>rt8  that  we  have  read  lx*fore  ; there  are  our  old 
enemies,  the  leakage  of  sewage  and  the  esca]»e  of  sewer  en> 
h'rini;  into  the  Ude  like  the  C(X'k  and  the  hull  of  romaiK'e,  Ix>ak- 
in^  M'Wap>  an<I  currents  of  sewer  ^as  are  no  douht  unwholesome 
and  Hoiiiotimes  even  dHii^erous  tiling,  hut  had  they  anythim; 
tn  do  with  the  epidemics  in  the  particular  industrial  kc1kk)1  ? 
'I’liero  can  1k»  little  douht  that  the  Ixiys  were  poisoned  hy 
a tulx'rculous  virus,  and  the  fact  that  the  serous  uiemhranes 
and  the  lymphatic  glands  weri*  uniformly  implicated,  although 
minute  details  an*  unfortunately  wanting,  points  to  the  virus 
having  bt*on  the  bovine  tuWrculous  virus,  which  might  ]>oHsihly 
have  entered  the  school  through  inadvertcnc:e  in  the  milk  that 
was  supplitnl  to  it.  Then?  an;  many  tuberculous  cows  nlsmt, 
and  as  they  get  ohler  their  disease  gets  worse,  ami  their 
secretions  more  abnormal.  The  milk  of  a cow  well  advanced 
in  tubenmlosis  is  probably  unwholesome,  although,  fortunately, 
it  l>erome8  at  the  same  time  ]MK)r  in  quality,  and  unattractive 
to  the  discriminating  milk-ilrinker. 

Epidemics  of  typhoid  fever  are  constantly  taking  place,  in 
which  the  virus  is  conclusively  traced  to  the  milk  from  a dairy. 
Hut,  on  the  part  of  all  those  who  inquire  into  such  outbreaks, 
there  apl>enrs  to  Ihj  a fixed  determination  to  pixjve  that  the  virus 
which  was  in  the  milk  when  it  was  distributed,  had  come  into 
the  milk  after  it  was  taken  from  the  cow.  Ity  way  of  explain- 
ing the  outbreaks  of  typhoid  fever  that  are  traced  to  the  milk 
8up])ly,  innunierable  sanitary  defects  of  dairies  and  of  cow- 
houses have  been  pointed  out,  but,  curiously  enough,  no  one 
seems  to  have  thought  of  the  sanitary  defects  of  the  cow.  We 
have  had  elaborate  hyiwtheses  of  isolated  cases  of  typhoid  in 
the  dairyman’s  household,  of  typhoid  excreta  carelessly  thrown 
into  the  dung-heap,  of  the  percolation  of  the  typhoid  poison 
into  the  well,  of  the  water  from  the  w^ell  taken  to  cleanse  the 
milk- pails  or  to  water  the  milk— in  short,  a chain  of  many  links, 
and  at  least  one  link  a hypothesis.  Wheu  a case  of  extensive 
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typhoid  poisoning  through  milk  came  into  a law  court  the 
otlier  day,  the  dairyman’s  counsel  properly  pointed  out  that 
the  alleged  percolation  of  sewage  into  the  water  was  a physical 
impossibility,  and  that,  as  a matter  of  fact,  his  client  did  not 
water  his  milk.  Even  in  those  cases  of  typhoid  milk-epidemics 
in  which  a case  of  typhoid  fever  is  found  among  the  inmates 
of  the  dairy-farm,  it  does  not  follow  that  the  contamination  of 
the  milk — an  enormous  quantity  of  it,  be  it  remembered,  and 
i over  a long  period  of  time — had  come  from  that  case.  If  the 
j virus  is  in  the  milk  as  it  comes  from  the  cow,  why  should 
; there  not  be  cases  of  poisoning  by  it  among  the  inmates  of 
; the  dairy,  as  well  as  among  the  more  distant  customers  of  the 
: dairy  ? 

I am  not  in  a position  to  bring  forward  any  original  patho- 
logical evidence  that  cases  of  typhoid  infection  traced  to  milk 
are  cases  of  bovine  tuberculosis.  Pathological  records  of  sucli 
epidemics  doubtless  exist,  although  I have  not  been  so  successful 
as  to  find  them.  Medical  officers  of  health,  and  the  medical  in- 
spectors of  the  central  office,  would  add  to  their  important  services 
to  the  community  if  they  were  to  relax  somewhat  tlie  routine  of 
their  inquiries,  and  the  fixedness  of  their  theories,  and  give  some 
attention,  on  the  one  hand,  to  the  question  whether  unusually 
bad  cases  of  tuberculosis  may  not  exist  among  the  cows  of  the 
suspected  dairy ; and  on  the  other  hand,  to  the  question  whether 
the  bodies  of  those  who  die  of  the  milk- typhoid,  or  of  its 
sequelae,  do  not  show,  even  if  it  were  only  in  occasional  in- 
stances, those  conditions  of  the  serous  membranes,  of  the 
lymphatic  glands,  and  of  the  lungs  and  other  viscera,  which 
correspond,  with  certain  allowances  for  the  acuteness  of  the 
infection,  to  the  morbid  anatomy  of  the  bovine  disease.  That 
cases  of  typhoid  fever  do  occur,  with  nodular  eruptions  on  the 
serous  membranes,  is  sufficiently  clear  from  the  evidence  that  I 
liave  collected  in  this  chapter.  Do  such  fatal  cases  of  typhoid 
occur  among  the  mortality  of  an  epidemic  due  to  milk  ? 

Of  the  three  cases  in  my  series  that  had  the  intestines  affected, 
one  was  undoubtedly  a case  of  typhoid,  and  it  appears  to  belong 
to  that  class  of  typhoid  cases  of  which  instances  are  given  by 
Hoffmann,  E.  Wagner,  and  Griesinger,  and  with  which  the  series 
I of  cases  recorded  by  Spencer  may  also  be  classed.  Of  the  two 
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oiImt  cuj»4*«  ill  my  iwries,  the  jiatieiit  in  one  of  them,  (’ane  11, 
hnil  Imil  an  iUnoHu,  »u|»|io8tHl  u>  be*  acuUi  rheunmlifini,  tlnxMj 
yi'iini  earlicT,  uiul,  eighUfii  inuntlnt  befon*,  she  uua  lroaU*d  in 
A'hlenbrooko'B  lluapiul  for  typhoid  fever.  On  the  hitter  occa- 
sion slie  wua  adiiiitUHl  under  l)r  I’uKet,  on  the  0th  l>i*cember 
1K78,  the  Unit  Hyiuptoius  ilatiii}'  from  the  2!)tii  NovenilK»r.  The 
oiiKet  of  the  diseuNc*  was  uoconi{Minied  by  heiuiudio,  bhiverinj;, 
pain  in  the  abdomen,  epitilaxis,  loss  of  apjietite,  and  thirst. 
Sniio  rowi-coloured  sjiota  up{Haired  in  the  wmnk*  of  tlio  illneHS, 
After  she  hud  be«5ii  a fortniKlil  in  the  liospital,  tiie  Umi{>eruturu 
np^H'ars  to  have  fullt*n  to  the  normal,  both  murning  and  evening. 
])iHcdiarge<l  c«iiivalesceiit  on  the  January  187‘J.  On  her 
re^adtiiisaiun,  in  May  1880,  or  eighteen  inontliH  after,  the 
symptoms  wen*  at  first  those  of  acute  rheumatism,  and  it  was 
only  after  those  symptoms  liiui  sulisided,  and  a ]>eriod  of  nejirly 
normal  tein{M*nituro  had  iiiterveiu*d,  that  the  syuiptoms  of  the 
acute  infection,  which  ultimately  pmved  fatal,  showed  them* 
selves.  The  microscopic  examination  of  the  intestinal  ulcers 
did  not  yield  anything  chanicteristic.  1 examined  also  the 
swollen  follich*4  and  the  ulcers  from  the  other  cose  (Case  12), 
but  there  was  nothing  distinctive  in  the  ininuW  structure.  Hut 
both  cases  were  distinctively  marked  in  other  res|»ects.  1 found, 
however,  in  a case  which  I have  not  included  with  the  others, 
fio  distinctive  apjiearances  in  the  microscojiic  sections  of  the 
intestine,  that  I am  inclined  to  rest  a diagnosis  of  bovine  tub<*r- 
culoeis  upon  them,  just  as  I was  led  to  susiK,*ct  the  presence  of 
the  liovine  virus  from  the  same  microscopic  characters  in  tlie 
tulierculous  testicle  referred  to  on  p.  64.  The  patient  was  a 
boy,  aged  about  twelve,  in  Addenbrooke’s  Hospital,  under  the 
care  of  Dr  Humphry,  with  extensive  scrofulous  disease  of  the 
hip-joint  He  died  of  tubercular  meningitis;  the  head  and 
neck  of  the  femur  were  completely  destroyed,  and  the  place  of 
the  joint  was  occupied  by  flaky  caseous  substance.  The  small 
intestine  (the  only  part  of  the  organs  which  I saw)  was  occupied 
in  its  lower  two  or  three  feet  w ith  eight  or  ten  round  ulcers, 
which  were  remarkable  for  their  deep  red  luemorrhagic  character. 
I preserved  them  with  the  greatest  care,  and  they  have  yielded 
microscopic  sections  which  show  with  remarkable  clearness  all 
those  characters  of  tubercle  which  I have  already  dwelt  upon ; 
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' the  new  formation  was  in  some  parts  well  preserved  and  vascu- 
larised,  like  granulation  tissue,  and  in  other  instances,  where  the 
; centre  of  the  nodule  was  caseous,  the  periphery  of  it  was  occu- 
; pied  by  giant-cells  of  enormous  size,  and  with  the  most  perfect 
marginal  arrangement  of  rod-shaped  nuclei.  Some  of  these 
vaso-formative  tracts  were  in  the  form  of  dense  cylinders  of 
i closely-set  nuclei,  and  they  were  occasionally  branched  or  forked 
I at  one  end.  If  there  is  a microscopic  test  for  bovine  tuber- 
’I  culosis,  the  intestinal  ulcers  in  that  case  certainly  answered  to 
the  test.  Corresponding  to  the  diseased  portion  of  intestine, 
there  were  a number  of  large  flat  tubercles  the  size  of  lentils, 
situated  in  loose  adhesions  on  the  serous  surface. 

In  Orth’s  experiments  with  rabbits  fed  on  the  tuberculous 
nodules  from  a cow,  ulcers  and  nodules  of  the  intestine  occurred 
in  seven  out  of  nine  cases.  The  minute  structure  corresponded 
I with  that  of  the  new  formations  elsewhere  in  the  rabbit,  of  which 
' I have  already  given  an  account  (pp.  66  and  77).  The  enor- 
mous giant-cells,  with  a midtitude  of  nuclei  regularly  arranged 
on  the  periphery,  and  with  a clear  central  area  of  finely  granular 
; protoplasm,  figure  in  the  intestinal  lesion  as  they  do  in  other 
t situations,  and  in  the  same  association  with  epithelial-like  cells. 
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SUMMARY. 

l’»*rUacbt,  or  tli«  |>carl-(ltiivaHc  of  tlio  )»ovine  ipocie*,  has 
a autticimit  numUT  of  diNlinctive  characters  to  ai‘{>anite  it 
from  all  other  iHnooiioa.  Tlie  foniiutiutia  on  the  pletira  ami 
]Mrritotieuin  are  the  tnoin  fixture  of  the  diseaae,  and  they 
arc  aaid  also  to  \m  the  t^arliost  indications  of  its  presence 
in  the  bcxly  of  the  aninial.  Tlieso  fomiations  of  the  serous 
inetnbronea  U«gin  os  soft  vascular,  villous>like  outjfrowths, 
which  in  course  of  time  becoiuo  consolidated,  or  develop 
nodules  in  their  substance ; and  the  nodules  so  formed  are  the 
{learls  of  the  dis<>ase.  They  are  often  suspendtMl  as  if  on 
threails,  being  joined  together  by  roundiHl  corddiko  pnx:esHes 
proceeding  from  the  poles  of  the  nodules;  they  may  become 
more  or  confluent,  and  the  confluent  masses  of  nodules  may 
grow  to  a great  sixe,  in  which  case  they  hang  from  the  serous 
inembnine  by  a stalk.  Most  commonly  the  ])ettrl-n(xlule8  are 
al)out  the  size  of  lentils,  and  they  may  be  even  miliary  and  sub> 
miliary.  Tlie  round  or  oval  flattcneil  nodules,  of  the  size  of 
lentils,  aro  often  found  on  the  pleura  or  [writoneum  in  dense 
nia.sses  resembling  the  compact  convex  leaves  of  duckwc*ed  on 
the  surface  of  a |>ool ; hence  the  name  of  MefrHivtujkrit,  by  wljich 
the  disease  is  known  in  the  earlier  Gennan  veterinary  writings. 
While  these  tumour-like  formations  of  the  serous  membranes 
have  always  ranked  as  the  leading  feature  of  the  disease,  it  is 
genemlly  admitted  that  the  implication  of  the  lymphatic  glands 
is  only  second  in  imjwrtance  ns  a constant  character,  and  the 
“ j)carl-di.sea.se  ” has  also  been  called  the  “ gland-diseasa”  The 
bronchial  and  mediastinal  glands,  and  the  mesenteric  and  retro- 
peritoneal are  liable  to  be  affected.  They  sometimes  grow*  to  an 
enormous  size,  from  the  formation  of  a nunilKjr  of  nodules  in 
their  interior,  and,  like  the  pearl-nodules,  they  are  liable  to 
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cretaceous  and  cheesy  necrosis.  According  to  the  best  veterinary 
authorities,  a cow  with  pearl-disease  hardly  ever  escapes  without 
disease  of  the  lungs.  The  disease  in  the  lungs  takes  the  form  of 
isolated  nodules,  mostly  situated  near  the  surface,  which  are 
made  up  of  the  confluence  of  a number  of  smaller  nodules. 
These  masses  are  sometimes  found  as  if  encysted  or  encapsuled, 
and  when  they  begin  to  soften  in  the  interior,  the  encapsulation 
becomes  more  marked.  Closed  vomica)  with  thick  smooth  walls 
are  another  feature  of  the  disease  in  the  lungs ; they  arise  from 
the  softening  of  the  encapsuled  nodules,  but  they  often  com- 
municate with  the  eroded  end  of  a bronchus,  and  that  fact  has 
given  rise  to  the  mistaken  opinion  that  the  smooth- walled 
vomicm  of  the  lung  in  pearl-disease  are  portions  of  dilated 
bronchi.  The  lungs  may  contain,  also,  nodules  much  smaller, 
down  to  the  size  of  a mere  visible  point.  In  a certain  propor- 
tion of  animals  the  disease  extends  beyond  the  serous  mem- 
branes, the  lymphatic  glands,  and  the  lungs,  and  attacks  the 
intestine,  the  liver,  the  joints,  the  bones  (bodies  of  vertebrm), 
the  genito-urinary  organs,  and  the  udder.  The  new  formation 
has,  generally  speaking,  the  same  structure  in  all  situations. 
That  wliich  at  once  arrests  the  attention  in  its  microscopic 
anatomy,  is  the  abundance  of  giant-cells ; the  most  perfect  of 
these  elements  have  an  enormous  number  of  small  round  or 
oblong  nuclei  grouped  along  the  sides,  leaving  a central  space  of 
granular  protoplasm.  The  next  most  distinctive  elements  in  the 
nodules  are  epithelial-like  cells,  which  may  have  one  or  more 
nuclei,  passing  by  transitions  into  the  class  of  giant-cells.  Those 
charactei’S  are  best  seen  in  the  lentil-like  nodules  of  the  serous 
membranes.  The  new  formations  are  liable  to  caseous  and 
cretaceous  necrosis;  but  they  have  a considerable  power  of 
growth,  and  they  are  often  not  ill -provided  with  blood-vessels, 
at  least  in  their  outer  layers.  Owing  to  their  considerable 
degree  of  vascularity,  the  nodules  of  the  pearl-disease  have  been 
compared  to  sarcomatous  growths.  There  is,  on  the  whole, 
much  that  is  distinctive  of  this  disease,  and  there  is  a certain 
unity  in  its  various  manifestations  throughout  the  body  of  the 
animal.  It  may  be  said  that  the  pearl-disease  is  to  the  bovine 
species  what  glanders  is  to  the  equine. 

The  pearl-disease  of  bovine  animals  has  been  communicated 
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to  other  aniumU  by  ex|>eriiiieiit.  Trolongwi  fet-sUn^  witli  the 
milk  of  u tuberculuiLS  cow,  or  with  the  uctual  jM.nirl'tio<lule«, 
hiu»  Hutliccil  to  Het  up  a correa{K)iuling  diu^ae  in  the  ailf,  lamb, 
goat,  pig,  and  rabbit.  The  induced  diaeuae  differs  from  the 
original  diseaiH)  of  the  cow  in  the  im|M>rtant  reajiect  thut  the 
foniier  U a somewhat  acute  infective  process,  where^as  the  latter, 
gonerally  inherited,  is  of  slow  development  Corresponding  to 
this  difference  in  the  intensity  of  the  process,  the  morbid  pro- 
ducts in  the  casus  of  induced  {>enrl-<lisea8c  are  not  (|uita  the 
same  as  in  the  indigenous  Isivine  disease.  They  are  not  quite 
the  same,  but  the  identities  of  form  and  struclure  are  suflicicntly 
striking.  Thus,  although  the  serous  membranes  an;,  in  the 
infucte<l  animals,  seldom  or  never  covensl  by  |M*ndulous  nodules 
or  conglunierat4*M  of  noduh'S,  they  will  bo  found  on  closo  exa- 
mination to  show*  traces  of  those  soft  vascular  villous-like  out- 
grow'ths  which  an>  known  to  be  the  early  stage  of  the  nodular 
fonnationa  To  use  the  convenient  expression  of  Gcrlach,  they 
show  “the  l>eginningM  of  I’erlsucliL"  The  cxj»eriments  which 
Orth  nuide  with  rabbits  did  not  result  in  prtKlucing  a disease 
identical  in  every  i>oint  with  that  of  the  cow's  from  which  the 
infecting  material  was  taken ; but  the  resemblance  w*as  suffi- 
ciently close  to  leail  Orth  to  s]>eak  of  the  disease  induced  in  the 
rabbit  ns  “ Kaninchen-rerlsucht.”  In  jmrticular,  the  micro- 
scopic structure  is  the  same,  and,  on  the  cnicial  point  of  the 
vascularity  of  the  new  growth,  Oerlach  hiw  notetl  a certain 
amount  of  evidence  of  identity.  The  implication  of  the  lym- 
phatic glands,  also,  is  practically  the  same  in  the  experiment- 
animals  as  in  the  cow.  It  is  not  diflicult  to  suggest  the  reason 
why  the  induced  disease  as  a whole  is  somewhat  unlike  the 
parent  disease.  In  the  disease  communicated  by  the  feeding 
ex|)eriments,  the  morbid  process  in  the  lungs  seems  to  take 
])recedence,  owing  to  the  mode  of  entrance  of  the  vims,  over  that 
on  the  serous  membranes.  The  latter  is  no  longer  the  chief 
feature  of  the  disease,  but  what  there  is  of  it  is  characteristic 
enough. 

There  is  little  doubt  that  the  pearl-disease,  modified  only  in 
the  relative  development  of  the  process  in  the  various  organs, 
has  been  communicated  to  animals  by  experiment.  There  is 
evidence,  also,  that  it  has  been  communicated  to  animals  by 
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accident.  Has  it  ever  been  communicated  by  accident  to  man  ? 
There  is  no  lack  of  reasonable  presumption  that  it  has.  The 
analogous  disease  of  the  horse  is  now  and  then  communicated 
to  man ; but  we  are  brought  into  much  closer  contact  with  the 
bovine  species  than  with  the  equine.  Besides  bread,  there  is 
hardly  a more  universal  article  of  diet  than  cow’s  milk.  There 
are  many  more  tuberculous  cows  than  there  are  glandered 
horses,  and  it  would  take  a good  deal  to  re-assure  us  that  we  do 
not  sometimes  partake  of  their  tainted  milk.  Such  arguments  are 
plausible  enough,  but  they  do  not  prove  that  bovine  tuber- 
culosis ever  has  been  communicated  to  man.  I do  not  see  how 
sucli  communication  ever  can  be  proved,  except  by  the  evidence 
that  the  form  and  structure  of  morbid  products  in  the  human 
body  are  the  same  as  those  of  the  bovine  pearl-disease.  The 
preceding  chapters  are  my  contribution,  such  as  it  is,  towards 
! that  not  very  easy  proof.  The  obvious  objection  to  the  cases 
i that  I here  record  is,  naturally,  that  we  have  known  such  cases 
I for  a long  time,  and  have  not  called  them  bovine  tuberculosis. 
But,  if  there  i.s  anything  in  the  notion  that  bovine  tuberculosis 
is  communicable  to  man,  the  disease  must  be  of  long  standing 
among  human  diseases,  although  it  has  never  got  into  the 
nosology.  Under  what  names,  then,  have  we  been  speaking  of 
bovine  tuberculosis  in  the  past  P First  and  foremost  there  are 
the  sudden  and  unaccountable  onsets  of  tuberculosis  both  in 
children  and  in  adults.  Tliere  is  a growing  conviction  that  such 
cases  are  due  to  the  introduction  of  a specific  virus  into  the 
body,  and  it  is  a question  of  morphological  evidence  whether, 
in  any  particular  case,  the  morbid  products  are  those  that 
would  be  due  to  the  specific  bovine  virus.  It  is  the  evidence 
of  identity  in  form  and  structure  that  I have  dwelt  so  much 
upon  in  this  work ; and  I would  claim  no  case  of  tuberculosis 
in  man  as  a case  of  communicated  bovine  tuberculosis,  unless 
1 found  on  the  serous  membranes  (especially  on  the  sharp 
margins  of  the  lungs,  and  on  the  under  surface  of  the  dia- 
phragm), or  in  the  lymphatic  glands,  or  in  the  lungs,  or  in  all 
these  together,  and  occasionally  in  other  parts  and  organs, 
those  evidences  both  of  form  and  minute  structure  whicli  are 

^ References  to  some  cases  in  the  more  recent  literature  which  bear  on  this 
finestiou  are  given  in  an  Appendix. 
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(liiitiiictivo  of  llio  buvino  dUeajM  as  it  oxints  primarily  and 
Hpeciticully  in  the  cow.» 

The  casoM  of  tubercular  )>eritonitU,  tulx'rcular  poricarditU, 
and  tulxtrcular  pleunay,  which  every  one  niuat  feel  to  occupy  at 
pruMent  a very  uuaatiafactory  {KMitiou  in  pathological  theory, 
upp(*ar  to  me  to  form  one  of  the  moat  likely  gruu|M  of  caaea 
amon){  which  to  look  for  inatancea  of  infection  from  the  jK^nrl* 
duteaae.  Tliure  if  even  reason  to  think  that  still  more  cliar* 
octoristio  instances  of  the  serous-membrane  new  formations 
have  occurred  in  the  human  subject,  in  the  form  of  large 
|x*nduluus  noilules,  and  under  the  name  of  cancers. 

There  is  much  likelihood  that  some  at  least  of  the  many 
things  called  scrofulous  ore  manifestations  in  the  human  Inxly 
of  the  s^iecihc  bovine  virua  No  {sirt  of  the  exiM'rimontal 
inquiry  now  going  on  under  Virchow’s  direction  at  lU*rIin  will 
Ix)  w'atched  with  greater  inU^rest  tluiii  that  which  itdaUis  to  the 
signilicance  of  the  scrofula  found  in  pigs  which  have  l>oen  fed 
with  BubsUinces  from  tuberculous  cowa  The  result  of  those 
ex{H)rimeiita  w*ill  doubtless  afTonl  valuable  indications  as  to  the 
{iresetice  or  abst^ncc  of  the  same  virus  in  particular  cases  of 
scrofulosis  of  the  lymphatic  glands,  of  the  joints,  of  the  genito- 
urinary organs,  or  of  the  brain,  in  the  liuman  subject 

Ijifttly,  I have  given,  in  Chapter  VIII.,  certain  reasons  for 
thinking  that  bovine  tnbercnlosis  has  sometimes  ap^Hjared  in 
man  in  the  form  of  typhoid  fever ; and  I have  put  the 
(question  whether  the  fatal  coses  in  those  epidemics  of  tyjdioid 
fever  that  are  due  to  poisoned  milk,  have  nothing  in  their 
morbid  anatomy  to  suggest  the  jiearl -disease  of  the  cow. 
Certain  it  is  that  cases  of  typhoid  fever,  with  Hat  nodules  of 
the  periUmeum,  do  sometimes  occur. 

The  difficulty  with  typhoid  fever,  ns  with  tul^erculosis,  which 
most  natumlly  suggests  itself,  is  that  the  disease  is  one  and 
indivisible,  and  that  it  is  exceedingly  improbable  that  a certain 
profKjrtion  of  cases,  mixed  up  with  and  not  clinically  dis- 
tinguishable from  the  others,  should  l>e  cases  of  bovine  tulxjrcu- 
losis.  Typhoid  fever  is,  without  doubt,  propagated  in  the  larger 

‘ Klcb*  (Virchow’s  ^rcAir,  xlix.  (1870),  p.  291)  obserros  that  "the  new  for- 
mation* of  I’orlMicht  reprownt  only  a special  development  of  tubercle,  which 
corresponds  in  all  i»oints  with  the  so-caUc«i  yifcreia  tubercU  of  man." 
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number  of  cases  from  pre-existing  cases  of  the  same  disease  in 
the  liuman  subject;  but  is  it  altogether  inconceivable  that  an 
acute  infective  process,  not  distinguishable  from  typhoid  fever, 
sliould  be  set  up  in  isolated  cases  by  the  bovine  tuberculous 
virus  ? In  like  manner,  if  tuberculosis  in  man  is  an  infective 
process,  and  in  many  cases  propagated  (as  able  pathologists 
believe)  by  infection  within  the  human  species,  is  it  not  con- 
ceivable that  it  may,  in  some  other  cases,  be  imported  direct 
from  the  cow  ? 

In  the  chapter  on  the  lymphatic  glands  (Chapter  VII.),  I 
have  contended  that  the  best  analogy  for  the  bovine  tuberculous 
virus  is,  in  some  respects,  the  virus  of  syphilis;  and  I quoted 
the  opinion  of  Klebs  that,  as  in  syphilis,  so  in  infective  tuber- 
i culosis,  the  stages  of  invasion  may  succeed  each  other  rapidly, 
or  may  be  separated  by  long  intervals.  Those  cases  in  which 
; the  lymphatic  glands  are  most  affected  would  be  the  most 
chronic,  and  those  cases  in  which  the  virus  reaches  the  pulmonary 
circulation  most  directly  would  be  the  most  acute.  The  virus 
would  probably  enter  the  body  in  the  great  majority  of  cases  by 
way  of  the  digestive  tract ; but  it  must  often  be  absorbed  from  an 
intact  mucous  membrane.  When  ulcers  of  the  intestine  do  occur, 
they  are  not  always  the  primary  seat  of  the  disease  in  the  body. 

Like  other  kinds  of  virus  or  animal  poison,  the  virus  of  the 
pearl-disease  must  be  considered  to  vary  much  in  intensity,  and 
to  be  uncertain  in  its  action.  The  variations  in  its  intensity, 
and  the  uncertainty  of  its  action,  would  depend  partly  on  the 
inherent  qualities  of  the  particular  virulent  substance,  and  partly 
on  the  predisposition  of  the  individual  who  is  subject  to  its 
action.  Its  effects  are  probably  slight  in  many  cases ; and  even 
if  the  onset  is  attended  with  fever  and  the  symptoms  of  an 
acute  infection,  the  attack  may  be  recovered  from.  According 
to  the  observations  of  Orth  on  rabbits,  it  required  the  adminis- 
tration of  considerable  quantities  of  the  tuberculous  substance, 
and  a period  of  not  less  than  three  months,  before  the  disease 
could  be  communicated  in  a well-marked  form  (p.  65). 

Tlie  doctrine  of  a tuberculous  virus  was  stated  by  Klebs  in 
1868,  and  has  been  advocated  by  him,  as  well  as  by  Cohnheim, 
in  recent  writings.^  In  its  latest  form,  this  doctrine  asserts  the 
^ Klebs,  Prager  Medicin.  Wochenschrift,  1877,  No.  72. 
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exisU)nc<5  of  a specific  minute  organism  to  whose  agency  the 
inft)ctiou  is  due.  The  minute  urganiMUi  is  called  by  Klehs  Momim 
tuhercuUmim.  The  inetliod  of  pro<»f  which  1 have  followed  in 
this  work  uiakist  it  itii{)ossible  tliat  the  infective  agency  of  a 
minute  orgaiiism  should  in  any  way  come  into  niy  view  of  the 
coiuiiiunication  of  bovine  tulM*nrulosis  to  man.  I have  rusted 
the  whole  case  u|sjn  c'ertain  minute  identities  of  form  and 
stnicture  in  tlie  infected  body,  due  to  the  mimicr}'  of  infection. 
Among  other  points,  there  were  tlie  leaMiko  and  cord-like 
outgroa-ths  of  the  pleura  and  |teritoneum,  these  iMUiig  the  early 
stagiw  of  the  lentil-liko  or  {>earMike  nodules  and  their  aiunecting 
threads ; the  lymphatic  glands,  with  distinct  ntsiular  fonnations 
in  their  sultstnnce;  the  lungs,  with  smooth-walled  closed  vomica; 
or  with  enca|s)ulod  nodules.  In  the  now  fonnations  generally 
then*  WHS  a particular  intteni  of  microscopic  structure,  in  which 
giant-coils  and  epitliclial-like  colls  figure  largely,  and  there  was 
a rvlatively  high  degree  of  vascularity,  lii  all  these  {>oinU  the 
diseam;  in  man  is  a mimicr)*  of  the  i^sirent  disease  in  the  l>ovine 
animal.  That  mimicry  is  not  only  in  single  features,  hut  it  is 
of  the  whole  disease.  It  is  {Kwsible  to  conceive  of  the  juices 
and  particles  of  the  primarily  dis(>ased  ImkI)*  acquiring  a kind  of 
spermatic  virtue,  which  gave  them  the  jwwer  to  communicate 
the  spcvific  difcase  os  a whole  and  in  all  its  several  manifesta- 
tions to  another  l>ody  in  which  they  should  happen  to  hxlge. 
Hut  it  is  hardly  possible  to  think  of  a neutral  living  organism 
Iwing  charged  with  the  power  of  conveying  so  complex  details 
of  fonn  and  structure  from  one  body  to  another. 
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GIANT-CELLS  AS  VASO-FORMATIVE  CELLS. 

(Extracts  from  two  Papers  iu  the  Journal  of  Anatomy  and  Physiology,  Jan. 
1879,  vol.  xiii.  p.  173,  entitled  “ Further  Observations  on  the  For- 
mation of  the  Placenta  in  the  Guinea-Pig,”  and  “The  Physiologi- 
cal Type  of  the  Giant-Cells  of  Tubercles  and  Granulations,”  by  C. 
Creighton,  M.D.) 

“ In  a former  paper  on  the  formation  of  the  placenta  in  the  guinea-pig 
(this  Journal,  vol.  xii.  1878),  I described,  in  the  fifth  and  concluding  section, 
the  remarkable  secondary  or  additional  placental  organ  that  grows  up  in 
the  fonn  of  a semicircle  of  villi  in  an  interval  at  the  back  of  the  discoid 
placenta.  ....  The  fonnative  proce.sses  in  the  deeper  layers  of  the  guinea- 
pig’s  uterus  are  somewhat  unexpectedly  found  to  supply  a physiological 
type  for  the  cellular  phenomena  that  are  characteristic  of  tubercles  and  cer- 
tain kinds  of  granulations.  Both  the  periodical  sexual  process  and  the 
pathological  processes  exemplify  that  somewhat  feeble  or  imperfect  vaso- 
fonnative  activity  of  tissue,  which  is  associated  with  the  production  of  giant- 
cells.  I shall,  for  convenience,  give  my  observations  on  that  subject,  in  the 
paper  that  follows  this,  under  a separate  title 

“ Although  the  secondary  or  additional  portion  of  the  placenta  is  widely 
different  in  appearance  from  the  earlier,  it  owes  its  origin,  as  I have  already 
observed,  to  a continuance  of  those  vaso-formative  processes  that  resulted  in 
the  building  up  of  the  discoid  body.  There  is  no  break  in  the  continuity 
of  the  histogenetic  process ; but  there  is  a more  or  less  abrupt  break  in  the 
continuity  of  the  matrix  tissue. 

“ The  discoid  body  is  formed  by  the  adaptation  of  the  rich  and  succulent 
perivascular  cells  of  the  sub-epithelial  region  to  become  the  formative  cells 
of  a new  system  of  vessels,  superseding  the  original  capillaries  of  that  region. 
Tlie  new  vessels  have  thick  walls  of  nucleated  protoplasm,  and  their  ter- 
minal or  capillary  loops  form  ridges  or  bud-like  outgrowths  of  spongy  sub- 
stance (see  Section  4 of  former  paper).  These  adaptive  changes  proceed 
from  the  epithelial  surface  to  the  deeper  parts,  and  at  length  the  circular 
muscular  coat  is  reached.  It  is  when  the  hyperplasia  and  the  subsequent 
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iwlit|itive  rhait){e«  n^tich  the  iictirMit  MlniU  of  plain  luuaruUr  that  the 

voao-foniuitive  procrtti  oMUiiKia  a Uf  w rhanictt'r.  The  appriNuh  U»  a tlilfen'ut 
kiuil  of  matrix  iLwiue  J»jw»  not  prtibahly  exphtin  of  ilM'lf  the  extraonlinary 
'lemairatiou  of  the  ducoiil  plat-eiita  from  the  villoiu  Kcmirircle  ; in  my 
former  |«|»er  (p|».  &7-I  and  ftMI),  1 |ioiiite<i  out  tliat  the  remarkable  invai'ina- 
tioii  of  the  hlaatodermic  memhranr  ap{ieared  to  have  the  ellWt  of  delining 
the  dUcoiil  fonn  of  the  fimt  plarental  i^wtln  But  it  ia  tin*  invaAion  of  the 
muacular  cuat  and  the  aMM«ciaU'«l  ililferenccM  of  veaMd-fonuation  that  1 ant 
now  wdely  coliremed  with. 

**  The  explanation  of  the  |ieculiar  oeeomlarj'  plarenta  of  the  guinea-pig  U, 
from  one  |Mtint  uf  view,  to  l>e  aought  for  in  the  Cart  that  the  th't'iH'r  tiaHuea 
of  the  uterine  wall,  from  wh<Me  hy|M*r]ilaaia  it  U derived,  ililfer  in  im]Mirtaiit 
re*|>e<'ta  from  the  ti«»ue«  nmn’r  Ui  the  epithelial  aurfai'e 

“ When  the  decidual  hv]>er]da»ia  Itegina,  tho  rouml  or  apindle^ella  of 
the  aulvepithelial  titMiie  »well  up,  tiecomiiig  hug***  "pherical,  or  cuhieAl 
eleiiietita  with  a central  nurleua  and  a htrgi*  lone  of  clear  pmUiphudii.  Tliey 
ara  found  at  the  aaiiie  time  to  have  attached  theiiiM-lven  mon*  di'flnitely  to 
the  walla  of  the  |Hirallcl  and  nulial  capillarieo,  and  the  whole  auWpithelial 
tiaane  tiecoinea  in  the  moat  (djviou»  manner  a iM'rivoM'uhir  tiiMUe  (aeo  tig.  4 
of  the  former  |>a]>er).  Thia  ttMeue  ia,  in  the  nature  of  thinga,  on  highly  voa> 
culnriw*d  M any  tiwue  can  W.  In  the  aulwer}uent  rotirM;  of  the  plarental 
formation,  the  |»erivaarular  cells  aggregate  thetuM'Ivtw  in  rt»ws  to  l»ecc»me  the 
vnao-fonnntive  trncU  of  a new  syntem  of  vea«ela,  «u|M*nHMiing  the  original 
capillnrieM;  they  fonn  the  wall*  of  the  new  veneela,  ami,  ns  the  walls  of  tho 
new  viwsrls,  they  ndain  their  whole  thicknesa  of  priiUijiIoMii.  It  is  not 
nccoMsnry  U»  n-peat  lu*n?  the  ile«cripli"n  that  I have  given  of  thiwv  thick* 
walhal  vowels,  or  of  tho  S]»ongy  protoplasmic  sulsitance  which  replt'senta 
their  terminal  exjtansions  and  which  constitutes  the  hulk  of  the  discoid 
placenta.  The  ab«»ve  resume  will  enable  me  to  contrast  the  procern  of  new 
formation  in  the  «U*eper  layers. 

“ Tho  same  hv]>erplasia  that  showe<l  itaelf  first  in  the  layers  immislintely 
Iteneath  the  epithelium,  extends  after  a time  through  the  whole  thickness 
of  the  Bul>-ejnthclial  stratum,  and  at  length  reaches  the  ctdls  of  the  circular 
muscular  coaU  As  early  as  the  fifteenth  «lay  the  muscle^rells  ore  found  to 
he  enormously  enlargwl,  and  the  somewhat  slenilcr  stAfT-sha}>e<I  nucleus  has 
swollen  to  an  enormous  bulk,  assuiningnt  the  same  time  on  oval  or  sjiherical 
shA{>e.  The  degri'c  of  hy]>erplasia  is  no  less  in  the  deeper  strata  than  in  the 
su]>erficial ; an«l,  up  to  a certain  point,  there  is  a close  n^semblancc  Ix-tween 
the  swollen  individual  cells  in  the  two  regions.  The  line  f»f  «lcmarcation 
Udwix-n  the  sub-epithelial  stratum  and  the  muscular  stratum  continues  in 
the  hypoqdastic  state  much  the  same  as  in  the  resting  or  relaxe<l  condition. 
In  l>oth  con«litions,  the  demarcation  is  not  so  much  in  the  change  from  one 
shapes  or  character  of  cell  to  another,  but  by  reason  of  the  greater  com- 
]wctness  of  the  muscle-cells,  of  the  general  circular  disposition  of  the 
stratum,  and  of  the  transverse  direction  of  the  blood-vessels  through  it 
The  8ul>-epithelial  tissue  readily  assumes  the  character  of  a rich  perivascula 
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tissue,  which  again  no  less  readily  becomes  the  vaso-formative  tissue  of  the 
placenta.  Being  a perivascular  tissue  it  is  vascularised  to  the  highest 
possible  degree.  On  the  other  hand,  the  muscle-cells  stand  in  a very 
different  relation  to  the  blood-vessels.  The  radial  vessels,  while  traversing 
these,  may  be  called  transmitting  vessels  on  their  way  to  the  region  of  their 
distribution  or  their  capillary  territory,  viz.,  the  sub-epithelial  stratum.  The 
miiscular  layer  is  clearly  separated  from  the  sub-epithelial  layer,  if  not  by 
the  character  of  its  cells,  yet  by  the  nature  of  its  blood  supply ; and  the 
wide  divergence  in  external  form  between  the  placent«il  formations  in  the 
two  regions,  depends  in  a great  measure  upon  the  different  conditions  of  the 
matrix  tissue  as  regards  vascularity.  The  explanation  of  the  peculiar  destiny 
of  the  hyperplastic  cells  in  the  deeper  strata  lies  in  this,  that  it  is  a hyper- 
plasia taking  place  in  a region  inadequately  supplied  tcith  blood.  The  blood 
supply  is  disproportionate  to  the  growth  of  tissue.  The  most  singular  effect 
of  that  disproportion  is  the  abundant  pro<luction  of  the  large  multinuclear 
blocks  or  masses  of  tissue  known  as  giant-ceUs.  I have  now  reached  the 
point  where  the  illustrations  come  in. 

“ Fig.  1 ^ represents  a group  of  cells  of  the  circular  muscular  coat,  show- 
ing all  gradations  from  somewhat  elongated  elements  with  a single  nucleus 
to  large  cubical  or  spherical  masses  R’ith  many  nuclei.  These  cells  are 
drawn  exactly  as  they  lie  in  the  preparation,  and  they  may  serve,  without 
further  explanation,  to  show  the  origin  of  the  giant-cells  of  that  region 
from  the  hyperplasia  of  the  ordinary  cells  of  the  tissue.  Fig.  2 represents 
a much  more  complex  condition  of  the  deeper  placental  area,  including  the 
circular  muscular  coat.  Beginning  at  the  lower  sitle,  there  is  seen  a portion 
of  the  circular  muscular  coat,  no  longer  distinguishable  as  such  owing  to  the 
great  enlargement  of  its  cells.  The  hj^perplasia  of  the  cells  is  frequently 
observed  (in  other  preparations)  to  be  greatest  round  about  a blood-vessel; 
in  such  groups  of  muscle-cells,  the  nuclei  may  reach  an  enormous  size  with- 
out dividing.  Beyond  the  crescentic  belt  of  hypeqdastic  muscle-cells  in  the 
figure,  multinuclear  masses  begin  to  appear.  They  are  of  various  sizes  and 
shapes.  Very  commonly  their  nuclei  (which  are  small  beside  those  of  the 
cells  mth  a single  nucleus)  are  arranged  in  close  order  along  one  side  of 
the  cell,  or  round  a part  of  its  periphery,  or,  it  may  be,  round  the  entire 
periphery;  but  they  sometimes  occur  scattered  irregularly  throughout  the 
Bubstiince  of  the  cell.  On  the  right  hand  side,  the  multinuclear  masses  are 
elongated,  having  a radial  direction  tow’ards  the  upper  surface.  In  the 
same  part  of  the  figure,  they  have  the  appearance  of  being  continuous  out- 
growths of  the  enlarged  muscle-cells  of  the  deeper  layer.  Tow^ards  the  left 
side  of  the  figure,  there  are  two  lai^er  multinuclear  masses,  one  of  which  is 
excavated  and  has  a dense  cluster  of  nuclei  exactly  opposite  the  excavation. 
To  the  right  of  it,  there  is  a blood-space,  filled  with  red  corpuscles,  and 
having  its  boundaries  indicated  here  and  there  by  deeply-stained  elongated 
nuclei. 

“ VThat,  then,  is  the  special  significance  of  such  multinuclear  masses  in 
‘ Tliis  figure,  somewhat  extended,  is  introduced  in  Plate  VI.  (fig.  16). 
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llirti  rrj(itmT  Th«  atuiwer  to  thu  will  U*  {Muily  fmiiul  in  tracing  their 
further  (ievelu|ittieiiU  It  luimt  bu  a«luiitUM|  at  the  uuUet  tlwt  they  luve  not 
all  the  oaino  <le»tiny.  Tliere  ia  aufticieiit  evhlettce  tliat  Nome  of  theui 
l»ecouie  exravatoil  oo  aa  to  funn  |)ortionN  of  hliMMl-kiimaea,  their  mHiyiiial 
nuclei  foruiin|{  the  wall  of  the  ainua.  Two  celU  Hhowing  that  tnuuifurma* 
tion  are  re|ir\m*iitc«l  in  fl){.  3 ; in  6 it  ia  conceivable  tliat  the  ]N.*culiarly 
tinted  and  cioiriMrly  ((nuiuhtr  |in>to|daani  would  break  U]i  into  a moaa  of 
re<l  bl(MMl-4lioc«.  The  tniMit  uaual  a<la|itatiun,  however,  of  the  ({iant-cella  to 
Iwcouir  voao-funiiativo  oelU  ia  o<iinewiuit  tlifferenL  The  bhaabcluinnel  U 
not  uauolly  fonned  in  the  centre  of  one  cell,  but  it  ia  on  intercellular  ]>aaHa{{a 
Uiundeil  by  the  clcMM»'aet  nuclei  of  two  ronti|{uoua  f(iant'cella.  Many  of  the 
niultinucleur  niooMW  liave  their  nuclei  only  alou)(  one  e<lKe  or  aide,  and  the 
nucleated  aidea  of  two  auili  cello,  comiti}{  into  niotr  ap|MMiition,  form  the 
nuclentinl  wall*  of  « blooibveMpl.  The  lion>nucleaUN|  jirotophuni  of  the  cell* 
then  a]t|)rar«  to  decay.  Kollowin|(  the  rows  of  nvl  bhMMl-c4ir|>uarlea  from 
the  dee|a>r  otrato,  they  may  lie  often  oliM>r%'ei|  Ui  lie  in  the  clefta  la<tween 
the  crlU  ; oa  Utr  vaao-fonnativo  procem  oilvanceo,  ouch  intercellular  clefu 
U>conie  blo(Ml>cluinnela  with  definite  nucleatiNl  walla.  Two  aucli  IiIihmI. 
veoM'la,  wiUi  dei'idy-ataine*!  nuclei,  are  drawn  in  the  up|>er  |«rt  of  Hk-  ih 
It  will  be  ul«ier%'eil,  nloo,  tliat  the  inultinuclmr  nutoa  Iwdow  them  haa  a <lenae 
cluater  of  nuclei  on  the  oiile  next  Ui  the  venoel;  that  cluat4*r  or  Mw  of  nuclei 
liecomea  in  ita  turn  the  limiting  or  deAnin^  wall  of  another  bhaKl-chunnel, 
the  new  channel  liein^t  the  o]iacc  lietween  the  moixinal  row  and  the  in* 
depeinlent  bIo«Ml*veaM'I  already  meiiliotieil.  Thiia  the  lower  aide  of  the 
lutU'r  wrvea  aa  a wiJI  common  to  tw-o  blood  opocea,  and  ia,  in  fact,  a mere 
IMirtition  in  the  midat  of  a common  vaariilor  tract 

**  Such  voaciilar  trocta,  nunlc  up  of  a numlicr  of  ftarallel  blcxid-channela 
having  their  walla  in  common,  ore  very  charactcriatic  of  the  ilwper  rejjion 
of  Uic  Kuinea-pi^a  placenta,  and  ea{x>cially  of  ita  accondary  and  cotyle- 
donary portion.  One  of  them  ia  reprcaentwl  in  Ajt  4.  When  it  ia  followisl 
npwanla  towonla  the  aurface,  it  runa  into  villua-Iike  proccaaca  auch  aa  thoae 
ilrawn  in  Ajj.  ft  (under  a aomewhnt  lower  jiower).  Theae  villaa*likc  pro- 
ceaaca  arc  taken  from  tlio  aiunicircular  mw*  that  conatitutoa  the  jieculiar 
accondary  or  cotyknlonary  placenta.  Their  maryina  and  their  free  extremi- 
tic*  contain  cloao-act  nuclei,  but  their  interior  ia  a nearly  uniform  exjianao 
of  fft^nular  pmtoplaam.  At  the  lower  end,  however,  there  occur  linear 
mwa  of  nuclei  in  ita  niidat  Theae  are  the  terminationa  of  the  parallel 
nuclcateil  aepta  of  the  vaacular  tract  alreaily  ileacrilied  ; the  mwa  of  nuclei 
come  to  an  end  gmilually  in  the  granular  pmbiplaam  of  the  villua  or  coty- 
ledon. Hlooil  ia  olao  aeen  here  and  there  inaide  the  villua,  not  contained  in 
deAnitely  Iwunded  apacea,  but  rather  in  the  aponge-like  pmtoplaamic 
auliatance 

“ The  contraat  lx>tween  the  vaao-formalive  proceaa  in  the  deeper  layew 
and  in  the  more  auperiicial  ia  eaaily  atate<l.  In  the.  aurface  atrata  the  large 
|>erivaaculnr  cella  become  fuacil  into  vaao-formative  cortla,  each  cell  retaining 
ita  individuality  up  to  a particular  jxiint  In  the  deeper  layers  the  vaao- 
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formative  elements  are  multinuclear  blocks  or  masses,  and  the  walls  of 
blood-vessels  may  be  said  rather  to  be  carved  out  of  a matrix-tissue  of 
nucleated  protoplasm.  The  linear  pieces  of  tissue  are  those  most  service- 
able for  the  new  blood-vessels.  The  more  cubical  or  spherical  masses  are 
found  in  the  intervals  between  the  linear  vascular  tracts,  and  they  very 
frequently  undergo  necrosis.  The  hyperplasia  in  the  deeper  layers  may  be 
looked  at  from  two  points  of  view,— firstly,  as  a means  towards  a definite 
end,  viz.,  the  production  of  another  type  of  placenta;  and,  secondly,  as 
exemplifying  the  spontaneity  or  natural  behaviour  of  the  cells  of  the  region 
under  the  stimulus  of  the  periodical  sexual  hyperplasia.  Confining  the 
i attention  solely  to  the  latter  aspect  of  the  case,  one  observes,  first  of  all,  a 
1 tendency  to  the  formation  of  multinuclear  masses  of  tissue,  and,  in  the  next 
^ place,  the  decay  or  necrosis  of  the  greater  number  of  the  multinuclear 
' masses  so  formed.  Those  that  siirvive  do  so  by  virtue  of  becoming  the 
the  walls  of  blood-vessels ; and  those  that  decay  incxir  that  fate  because 
they  are  left  on  one  side  by  the  vascular  tracts  fonuing  throughout  the 
region.  The  formation  of  multinuclear  masses,  instead  of  a multitude  of 
1 small  independent  cells,  appears  to  depend  on  the  circumstance,  that  the 
I vascular  supply  of  the  region  is  inadequate  to  the  degree  of  the  hyperplasia. 
The  subsequent  changes  in  the  multinuclear  masses  exemplify  one  or  other 
of  two  things ; they  show  either  the  successful  effort  of  the  hyperplastic 
tissue  to  vascularise  itself,  or  they  show  its  failure  to  do  so.  There  is,  in 
fact,  a selection  of  some  of  the  elements  to  fonu  va.scular  tracts,  and  the 
decay  of  those  not  selected.  The  giant-cells,  or  the  portions  of  tliem  that 
enter  into  the  formation  of  a blood-sinus,  do  not  decay.  But  for  the  giant- 
cell that  does  not  participate  in  the  vaso-formative  process,  there  is  no 
other  alternative  but  to  become  caseous,  or  otherwise  to  break  up  into 
detritus  from  want  of  nourishment.  Some  of  the  giant-cells,  as  I have 
mentioned,  contribute  to  form  one  side  of  a blood-channel,  as  in  fig.  2 ; 
while  others  appear  to  become  excavated  so  as  to  transmit  the  blood  through 

their  midst,  as  in  fig.  3,  h and  c The  position  of  the  excavated  mass 

in  the  line  of  the  blood  supply,  or  the  adaptation  of  its  cavity  as  a portion 
of  a blood-channel,  is  the  special  concurrence  of  means  to  end,  through 
which  those  masses  play  an  intelligible  part  in  the  normal  process  of  build- 
ing up  the  placenta. 

“ In  the  foregoing  pages  I have  described  the  occurrence  of  giant-cells  in 

!the  placental  area  of  the  guinea-pig’s  uterus,  and  I have  endeavoured  to 
arrive  at  the  circumstances  under  which  they  occur.  They  are  derived  from 
the  ordinary  cells  of  the  deeper  strata  (muscular)  of  the  uterine  wall,  appa- 
rently by  the  intracellular  subdivision  of  the  original  single  nucleus.  The 
particular  form  of  periodical  uterine  hyperpla.sia,  which  leads  to  the  forma- 
I tion  of  giant-cells,  occurs  in  the  denser  and  less  vascular  region  of  the 
B circular  muscidar  coat ; the  sub-epithelial  ti.ssue,  which  contributes  most  to 
f tlie  building  up  of  the  placenta,  is  looser  in  texture  and  much  more  per- 

^ fectly  vascularised,  and  it  is  not  the  seat  of  giant-cell  formation.  Its  cells, 

after  remaining  for  a time  as  perivascular  cells,  become  vaso-formative 
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cclU ; an<l  tluit  in  alao  tlu*  «l««tiny  of  tlie  in  the  «lei*jHT  Tvjjion, 

In  lioth  •ituatiuna  the  hv|H*r]i|iuia  of  the  liiwue  ia  fuUuwc<i  hy  the  |iro<lucliiin 
of  new  ve*»eli*.  It  nuiy  l»c  Mthl  thiU  the  |ire-^xiktin){  vi^nnela  are  inailM{Uttte 
to  the  iiourikhnient  of  the  tjTwttly  over-^^iwn  tiawue.  However  that  may 
he,  there  I*  aoon  olitn-rveil  a |iroe<*M  of  formation  of  new  ami  lai^'er  ve«M‘hi 
throu|{houl  the  entire  n-Klon  of  hy|irr|ilaaiA.  The  rella  that  ((o  U»  form  the 
new  ve**«*la  are  the  hy|«eq)laatir  eleiiieiita  tlieliUM'Ivvia,  ami  the  |teculiarity 
of  the  plat'etital  liew  foniiatioii  ia,  that  it  rotixiNUi  aimply  aii<i  aolely  of 
thirk'Wal|i'>i  VekMeU,  ami  of  the  »|Min^  or  ravemoua  protoplaamic  liMiun 
whieh  repreai-nU  their  eapillary  territory.  The  hy|M<qtla«tir  rella  Itoromo 
vaao-fomuitive  rrlU  ; ami  tlioae  of  them  Uiat  <lo  m>t  ahare  in  the  vaao> 
formative  pn>ceNa  umler^'<»  either  a chaiii^*  into  mur4iua>like  fluid,  or  int<i 
(granular  or  caMviua  detriliu.  The  decay  of  the  relU  in  the  intervala 
lietwi'cti  the  newly  fonm«l  vaeeiilar  tract*  ia  ohviotia  laith  in  the  MU|HTficial 
layer*  and  in  the  deejwr.  It  tak«-*  pUre  moat  exten»ively  in  the  latter, 
whirh  ia  tho  n*}{ion  of  ((iant -rella,  and  th<-*e  multinurlear  eletnciiU  aro 
ron«tantly  found  in  variou*  *ta|jtw  of  necro*ia  or  hn-akin^-up. 

**  Tlie  iriant-rella  of  the  placenta  n’ornihle  in  fomi  and  (^'eneral  chanirtem 
the  ifiant-cella  of  tulMTi'Iea  and  other  morbid  pnalurta,  ami  they  a)i|H*ar  to 
me  to  fnminh  an  aIino<a  |irrf«Tt  phyaicilo^iml  ty|te  or  analogy  for  iho  )mlho- 
lo^cal  Kiaiit-rella.  Tlie  latter  have  U*<-n  «»n«iderwl  hy  wrinin  writem, 
whom  I aliall  prorenl  imme<liat)dy  to  (piote,  to  lie  vaao-fonnative  cell*,  on 
the  evidence  derivwl  fn>m  the  |«tholo^ral  ronditiona  theiuMdvna.  WhateX'cr 
]dlyaioIo^iraI  analoftr  hoa  lieen  *oU){ht  for  them,  hoa  alw'ay*  limm  looked  for 
in  the  vaao-fonnative  proreaaea  of  the  embryo,  and  no  c/imjdetc  rorreajion- 
ilence  haa  l»e«'n  found  therein.  Hut  the  vnao-fomintix'e  proceaww  in  the 
uterine  wall,  which  reault  in  the  building  up  of  the  placenta,  are  recurring 
|K>rio<Iiral  proci'aaca  in  the  adult,  liaving  tho  matun*  tiiuuea  for  their  liaaia. 
It  ia  not  aurjiriaing,  therefore,  to  find  that  the  comwpondenre  with  tho 
jiathological  vaao-formntive  phenomena  i*  very  much  greater.  Further,  the 
ilifTerencea  lietween  the  new  formation  of  vcaaeU  in  the  au]NTficiaI  and  in 
the  deeper  atrata  of  the  guinea-pig*a  utenia,  conw|)oml  to  certain  differcncea 
lietween  one  kind  of  granulation-tiaaiie  and  another.  Hoth  in  the  normal 
ami  in  the  pothologieal  caaea,  giMit-eella  ap|K*ar  to  be  the  imiex  of  hyper- 
plaaia  aaaociaU><l  with  feeble  or  imiH-rfect  vnaculnrity 

“ 1 have  given  in  fig.  7 three  cell*  ahowing  the  vaao-fomuitive  agency  of 
giant-cell*.  The  cell  a i*  from  the  jieripheral  zone  of  a large  c^iaeons 
tiiWrcle  (ao-calIe<l  aolitary  tuliercle)  of  the  choroid  plexus  in  a case  of 
caseona  osteo-myelitia  of  vertebra*,  caseou*  or  scrofuloua  or  tuberculous 
testicle,  numerous  large  tubercles  of  the  pia  mater,  ami  especially  of  the 
interior  of  the  ccrelK*llum,  and  smaller  miliary  tuliercle*  of  other  places. 
The  brain  tulwrcles  were  opaque  and  caseous  in  the  centn*,  but  with  a narrow 
jieripheral  zone  of  tran.slucent  or  non-caseous  tis-sue.  In  the  |ieripheml  zone 
were  numerous  blood-channels,  and  it  was  not  difficult  to  find  here  and  there 
elong.xted  multinuclear  masses,  such  as  in  the  figure,  that  were  obviously  on 
the  way  to  become  iwrtions  of  the  vascular  channels.  The  cell  h,  from  a 
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tuhercle  of  the  spleen  in  a case  of  acute  miliarj^  tuberculosis  in  an  adult,  shows 
equally  well  the  marginal  arrangement  of  the  nuclei ; the  giant-cells  in  the 
particular  spleen-tubercles  had  a greater  resemblance  to  the  sections  of  blood- 
vessels than  any  that  I have  seen,  owing  to  the  very  regular  and  close  order 
of  their  nuclei  round  the  margin,  and  owing  also  to  the  very  granular  and 
yellowish  appearance  of  the  cell  contents,  suggesting  a mass  of  somewhat 
broken-down  red  blood-corpuscles.  The  cells  h and  c of  fig.  3 are  illustra- 
tive cases  from  the  placenta,  where  the  vaso-fonuative  agency  of  the 
giant-cells  was  put  beyond  doubt  by  the  large  amount  of  collateral 
evidence.  .... 

“ The  vaso-formative  giant-cells  of  the  placenta  may  be  represented  as 
the  fortunate  members  of  their  class,  which  have  happened  to  lie  in  the 
direction  of  the  blood-stream,  and  have  been  adapted  to  form  one  side  (in 
most  cases)  of  a new-formed  blood  channel.  But  the  greater  number  of  the 
multinuclear  masses  in  the  placenta  undergo  a necrotic  or  caseous  decay. 
Between  the  vascular  tracts  crossing  the  deeper  layer  of  the  placenta,  are 
found  numerous  large  opaque  masses,  in  the  better  preserved  of  which  the 
outlines  of  their  many  nuclei  may  be  still  visible.  The  same  juxtaposition 
of  vigorous  and  decaying  giant-ceUs  may  be  observed  in  the  large  caseous 
tubercles  of  the  brain.  In  the  narrow  peripheral  and  vascularised  zone, 
one  sees  multinuclear  masses  with  the  appearances  of  vitality,  and  to  a 
certain  extent  advanced  in  the  vaso-formative  process  ; wliile,  in  the  wide 
area  of  caseous  substance  which  forms  the  centre  of  the  tubercle,  opaque 
masses  may  be  seen,  and  even  their  marginal  brood  of  nuclei  may  be  some- 
times made  out  indistinctly.  The  caseous  giant-masses  in  the  centre  of  the 
tubercle  are  those  that  have  failed  in  the  vaso-formative  effort ; and  the 
caseous  or  necrotic  giant-masses  in  the  placenta  are  those  that  have  been 
passed  by  in  the  .selection  of  the  vascular  tracts.  If  we  have  regard  only 
to  the  spontaneity  of  the  cells,  and  not  to  the  vaso-formative  process  as  an 
end,  it  may  be  said  that  those  giant-cells  which  lie  in  the  track  of  the  blood- 
stream, or  which  develop  a fluid  witliin  themselves,  are  in  a position  to 
survive,  and  ultimately  to  confer  on  their  many  nuclei  their  long-delayed 
independence.  In  other  giant-cells,  the  more  or  less  perfect  marginal 
arrangement  of  the  nuclei  marks  the  degree  of  success,  if  one  may  so  speak, 
that  has  attended  the  effort  towards  vascularisation.  Those  hj'perplasias 
that  are  characterised  by  the  presence  of  giant-cells,  are  hyperplasias  that 
have  advanced  out  of  proportion  to  the  blood-supply  of  the  part ; and  the 
new-formed  nuclei,  instead  of  becoming  at  once  independent,  have  remained 
wthin  the  circuit  of  the  parent-cell,  and  have  so  formed  a giant-celL  The 
best  illustration  of  that  statement  is  found  in  comparing  the  hyperplasia  in 
the  highly  vascular  sub-epethelial  stratum  of  the  guinea-pig’s  uterus,  with 
the  later  and  equally  intense  hyperplasia  in  the  less  vascular  region  of  the 
circular  muscular  coat.  The  blood-making  power  and  the  blood-vessel- 
making  power  of  the  latter  region  are  inadequate  to  the  foniiative  activity 
that  has  been  set  up.  So  it  happens  that  in  a scrofulous  subject  the  issue 
of  an  inflammatory  hyperjdasia  is  not  the  safe  issue  of  cicatricial  tissue,  but 
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the  <UnKeMu«  beue  of  local  tuWrrulocu.'  The  local  iiiAammatioii  ukc«  on 
a foniuttive  iuaUttul  of  a hnaliiiK  character,  and  the  fonitative  iaane  of  the 
local  inflatiimatton  ap|«nr«  to  ho  at  leaat  one  ciiruttuitaiu'e  that  drtenuinea 
the  infectivenMM  of  the  tuherdea. 

“ If  raiiidly  KruwitiK  eoc4in<lary  tulterrlea  in  the  aerom  memhranni  and  in 
the  viacera  are  found  Ut  contain  (fiaiit'Crlla,  the  occurrence  of  Uie  latter  may 
l>e  aut  duarii  to  that  law  according  to  which  all  aecondary  new  (^rttwtha  (or 
pnalucU  of  infection)  nwemhle  the  primary  in  the  detail*  of  their  atmeturcu 
(Jiant-cella,  which  in  local  tulierrlea  tmaui  hv|a<r|ilajiia  with  defective  vnacu* 
lanty,  ai|{nify  in  aecoiiilary  tulwrclm  iiothinK  more  tluin  mimicry  of  the 
primary  or  infecting  n<Mlulc. 

**  Tlie  romarkahle  rea*'mhUncr,  lioth  in  atnictural  chaiwctcia  and  in  the 
rircumatancea  of  their  occuntmen,  Wtwcon  the  latu-r  or  doeiwr  hv|M*r]iluaiaa 
in  the  foniiative  prticeaaoa  of  the  placenta,  ami  varioua  local  iiiilainmatoiy 
^yp*'n*^*****  "**  form  of  tulierclea,  offorda  an  illuatmlion  of 

tliat  inapirinit  doctrine  of  the  cellular  {nthuloio*,  that  ‘even  the  hetcru* 
lo^oua  tiMUua  have  phyaioli^cal  ty{iea.'  ” 


II. 


ABSTRACTS  OF  CERTAIN  PUBLISHED  CASES  OP  TUBERCULOSIS. 

I give  here  the  rcfcrencca  to,  and  abort  alwtracta  of,  a numlier  of  caaec 
fmm  the  current  mmlical  literature,  which  may  Iw  read  Ixwide  thoae  treated 
of  in  the  text  Tlicac  caaca  have  liem  for  tlie  moat  ]tort  puhliahed  by  tlie 
reapective  aulhora  oa  exemplifying  the  onoraa];ua  of  tuljcrculoaia  or  ita  rcla« 
lion  to  other  diaeaaea. 


V’iBCHow,  “Ueber  die  Bcxichungen  dea  Tj*phua  zur  Tuberculoae,”  re- 
printe<l  fmm  fFimer  Afetitrin.  fVoehettMch.,  1856,  Jan.,  No*.  1 and  2,  in  hi* 
GtmmnuUt  Ahhandlungm  aiu  dem  GebUU  der  OfffenUichen  3/adictn.,  2 Bde.: 
Berlin,  1879 ; B.1.  L p.  4ia 
The  caae  upon  which  Virchow’s  obaervationa  arc  baac<i  was  reported  by 
E.  Hicckel,  now  Pndeaaor  of  Zoology  at  Jena,  and  gave  rise  to  a conlmverBy 
The  {latient,  a woman  aged  thirty,  ha<l  morbua  coxa;  (head  and  neck  of  right 
femur  completely  deatmyed).  Admitted  for  an  acute  attack,  with  typhoi 
symptoms.  Ulcers  in  the  tfciim,  and  meterUeric  glandi  simply  swollen. 
Indurations  and  caseous  deposits  in  the  apex  of  l>oth  lungs.  A number 
of  flat,  mund,  greyish-re*!  tuliercle  nodules  on  both  pleural  mrfaou,  and 
especially  in  the  adhesions  between  them.  Tliese  formations  of  the  lungi 


' When  this  wm  written,  I was  inclined  to  hold  the  opinion  that  tultercles  might  fona 
in  the  body  after  the  manner  of  primary  tnmonr*,  and,  like  tumonrs,  give  rise  to  • 
general  infection. 
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and  pleuroo  were  of  old  standing.  But  there  was  recent  or  acute  miliary 
tuberculosis  of  the  pia  mater.  The  question  whether  the  intestinal  ulcers 
were  tuberculous  or  typhoid  is  discussed  at  length. 

C.  E.  E.  Hoffmann,  Untersuchungen  iiber  die  Pathologisch^Anatomischcn 
VerUnderungen  der  Organe  beim  Abdominal-typhus.  Leipzig,  1869. 

The  69th  case  of  “ Typhoid,”  p.  279.  In  both  lungs  large  numbers  of 
small  grey  and  yellow  nodules,  sometimes  conglomerate,  in  parts  softened, 
so  as  to  form  at  certain  places,  especially  the  apex,  small  caverns  up  to  the 
size  of  a cherry-stone  quite  filled  with  somewhat  firm  greyish-yellow 
detritus.  Mesenteric  glands  enormously  enlarged,  forming  in  the  ileo-caecal 
region  a packet  as  large  as  the  fist.  Single  glands  the  size  of  a hen’s  egg  ; 
i reddish  yeUow  on  the  surface  from  injection  of  vessels  ; dense  texture,  occa- 
i sionally  softened  in  the  centre.  Ulcerated  condition  of  the  lower  part  of 
^ the  ileum.  Adhesions  between  liver  and  diaphragm  at  several  points  ; 
i capsule  of  liver  thickened  at  these  points,  and  occupied  by  numerous  small 
round  and  yellow  nodules.  In  subsfimce  of  spleen,  20-30  yellow  cheesy 
\ round  nodules,  from  size  of  a pea  to  that  of  cherry-stone.  Small  grey 
; nodules  in  kidneys.  In  brain,  grey  and  yellow  nodules  up  to  size  of  lentil 
in  fissure  of  Sylvius  ; a nodule  the  size  of  a pigeon’s  egg  in  thalamus  opticus. 

The  reasons  for  including  this  case  as  one  of  typhoid  fever  are  not  stated. 

The  following  anomalous  cases  are  enumerated  in  Hoffmann’s  conspectus 
of  the  Basel  epidemic  : — 

No.  145. — 111  since  18th  Jan.;  death  on  24th  April.  Healed  pigmented 
ulcers  in  the  ileum,  covered  by  grey  nodules.  Phthisis  pubnonum. 

No.  162. — 111  since  12th  March  ; death  on  13th  Sept.  Healed  typhoid 
swellings  in  the  ileum.  Deep  ulcers  with  raised  edges  in  the  ileum.  Miliary 
tuberculosis  of  lungs,  liver,  spleen,  and  meninges.  Round-celled  sarcoma 
of  the  brain. 

No.  165. — 111  since  5th  April  (?)  ; death  on  21st  April.  Ulcers  in  the 
Uemn.  MUiary  tuberculosis  of  the  pleura  and  the  lungs. 

No.  168. — 111  since  the  middle  of  April ; death  on  5th  Sept.  Typhoid 
cicatrices  in  ileum.  Inspissated  peritoneal  exudation  in  the  midst  of  firm 
adhesions.  Pleurisy.  Tuberculosis  of  the  lungs.  Tuberculosis  of  the 
kidneys. 

No.  184. — 111  since  12th  July  ; gave  birth  to  a child  on  18th  July  ; death 
on  20th  J uly.  Ulcers  in  ileum.  Grey  nodules  of  serosa. 

No.  185. — 111  since  4th  July  ; death  on  13th  July.  Infiltration,  slough- 
ing and  ulceration  in  the  ileum,  ciecum,  colon  and  rectum.  Flat  miliary 
nodules  of  the  peritoneal  covering  of  the  intestine. 

No.  199. — 111  since  8th  Aug.;  death  on  26th  Aug.  Moderate  swell- 
ing and  pigmentation  of  the  Peyer’s  patches.  Ulcers  in  ileum.  Typhoid 
nodules  on  the  peritoneal  covering  of  the  intestine. 
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Na  240.— l<oii){  uuwell,  aittl  cM|>«c!«lly  ikinoe  16th  Au^^ut ; th'ath  on 
OcL  lX)e|t  |ii({iuentatiuu  of  ilnim,  atnl  cicairicoa  of  ulcfK.  IVriUinilia  and 
lileutiay,  with  cAUriwive  ilevelupuient  of  K^*y  noduloa.  (in-y  noduleti  in 
liver  and  kidney.  (1  have  referred  to  thU  ca«e  at  ){TvaU?r  length  in  the 
text,  Clia]iter  VIII.) 

W.  H.  HpKXCKn,  “ On  Fever  oa  a connwting  link  Ix'tween  Hcrofula  and 
TuljercuhMia.* — HriMol  Itufat  Jmfirmnry  Ueportt,  1H78-7U. 

Ill  aildition  to  the  four  caam  whirh  I have  referml  U)  in  the  text,  Dr 
K|M<nrer  givm  UiwanU  the  end  of  hia  ]ia|>er  the  following  eaae,  of  which  he 
Mya;  **Huch  coaea  aiv  u*ually  regitnl(«|  aa  raaea  of  acrofuloaia,  luid  not 
tulwrcuhwia* ; A hoy,  aged  13,  from  the  aatnv  Induatrial  School  aa  that 
inentione<l  in  the  text  (('lia|tter  VIII.).  Ill  of  feVer  for  a fortnight  ; died 
after  lad ng  thn^e  ilaya  in  the  hiM|iital.  Arafhnoui  hen*  ajnl  there  covered 
with  lymph,  thickene>l  and  infUtmteil  (pndiahlo  U*ginning«i  of  tubercle).  In 
the  right  tumj,  acvenil  communicating  cavitiea  at  the  a|»ex,  luiving  thick 
fibroid  wnlla ; no  tulicrrle  of  lunga  of  plcitne.  On  each  aide  of  thorax, 
nioubled  lictwivn  the  roiiipmaacvl  lunga  and  llie  diaphragm  (in  the  pleural 
cavitiea),  a largo  collection  of  groyuh*white  cheeay  matter,  coaily  acni|MMl  oiT 
from  the  jJtuml  aNi/ncaa;  theae  two  collectinna  of  che«wy  mntu*r  united, 
behind  the  (oaophogua,  by  an  iathmua  of  the  aame  kind  of  material;  no 
broach  of  continuity  in  the  plennr.  In  the  abdomen,  genemi  but  not  firm 
matting  of  all  organa  by  checay  material;  liver  finnly  lulherunt  bt  the 
diaphragm  thnmgliout ; a chtway  maaa,  four  inchca  in  diameter  on<l  half  on 
inch  thick,  immmliately  under  the  central  tendon  of  the  diaphragm  ; in  the 
right  flank,  two  checay  mooaoa,  the  aixe  of  largo  i>caa,  adherent  Ui  the  ]>eri' 
toneiim  by  a thin  melanotic  membrane  and  aurrounde<l  by  a xonc  of  i»cri* 
toneal  injection;  a aimilar  nnilulc  ndlierent  to  the  meacnteiy  ; m<«ntcnc 
gland*  enlarged  nml  iiulunit««I,  none  coaeoiu  ; amoll  encyate*!  <»>lleciiona  of 
coaiHiua  matter  in  the  /iW an<l  kidneg*  ; abdominal  oigami  otherwuH:  In^lUiy ; 
no  tubercle  within  the  alKlonien. 


Tlie  aernna-membranc  outgrowtha,  which  I have  doacrilied  and  figured, 
an*,  I Kdieve,  liable  to  Iwcomc  large  conglomerate  caaeoua  maMoca,  eaiiedally; 
round  the  aharp  margin  of  the  lower  lolxj  of  the  lunga,  and  on  the  con- 
tiguoua  Burfacea  of  the  liver  and  diaphragm.  Tlie  latter  aituation  ia  the 
moat  likely  jdacc  to  hnik  for  indications  of  the  ]x*arl-<li»eaae.  In  a case  of 
rajiid  phthisis  pulmonum  in  a robust  and  ]>reviously  healthy  man,  aged  40, 
I lately  found  (15th  Noveml)er  1880),  liesides  email  white  tubercles  on  the 
surface  of  the  somewhat  fat  mesentery,  the  following  condition  on  the  under 
surface  of  the  diaphragm  : A few  long  nilhesions  to  the  liver.  Alxiut  a doxett 
flat  yellowi.sh-white  i*atchi*s,  mostly  round,  a cpiailer  of  an  inch  or  more 
in  iliameter,  and  raised  ab<iut  half  a line  al)0ve  the  surface,  well  define<l,  and 
fixeil  by  short  pointed  processes  all  round  their  margin,  giving  the  ]»eri- 
phery  a somewhat  stellate  appearance.  Towards  the  temlinous  part  of  the 


APPENDIX. 


115 


diaphragm,  these  caseous  patches  become  confluent  and  form  a broad  lobu- 
latcd  tliin  stratum.  On  the  extreme  right  and  posterior  dependent  surface, 
tlie  outgrowths  were  in  the  form  of  hard  and  white  nodules  like  grains  of 
pearl  barley,  for  the  most  part  detached  from  the  surface,  and  joined  at  their 
poles  by  round  cords  of  the  same  colour  and  texture.  I do  not  hesitate  to 
say  that  these  pearls,  which  I have  kept  as  a specimen,  are,  although  few 
in  number,  as  characteristic  of 
Perlsucht  as  the  growths  on 
the  surface  of  the  cow’s  lung 
in  the  very  distinctive  wood- 
cut  in  Virchow’s  work  on 
Tumours  (French  tran.sl.,  vol. 
iii.  p.  188).  In  another  case 
at  Addenbrooke’s  Hospital 
(October  23,  1880),  I found 
on  the  under  surface  of  the 
diaphnigm,  on  both  surfaces 
i of  the  liver,  on  the  surface  of 
the  spleen,  and  on  the  anterior 
1 surface  of  tlie  stomach,  the 
! same  delicate  greyish  trans- 
1 lucent  outgrovi;hs,  sometimes 
I flat  and  leaf-like,  at  other  times  elongated  and  cord-like,  which  I have 
' ( described  in  Chapter  V.  Tlie  case  was  that  of  a man  aged  21,  with  long- 
■ • standing  scrofulous  disease  of  both  kidneys,  tubercular  ulcers  of  the  ureters 
. i and  bladder,  greatly  enlarged  and  caseous  retro-peritoneal  lymphatic  glands, 
1 recent  white  medullar}-  nodules  and  patches  of  various  sizes  in  the  lungs 
(at  one  apex  also  a Ann  and  definitely  encapsuled  white  fibrous  nodule  the 
5 size  of  a hazel  nut),  and  small  grey  translucent  tubercles  of  the  pleura. 

Goodhart,  “ A Case  of  Progressive  Caseous  Disease  of  the  Lymphatic 
' Glands  after  Disease  of  the  Knee-Joint.” — Gw^s  Hospital  Reports,  vol.  xviii. 
(1872-73)  p.  401. 

Scrofulous  disease  of  the  knee-joint  of  two  years’  duration.  Limb  ampu- 
t tated.  Death.  Cervical,  axillary,  inguinal  and  retro-peritoneal  lymphatic 
' glands  enlarged  and  caseous.  The  glands  at  the  root  of  the  lung  extremely 
- enlarged,  some  more  than  an  inch  long,  presenting  a very  curious  marbled 
appearance,  with  black  masses  of  pigment  contrasting  with  the  yeUow  parts. 
' On  the  concave  surface  of  left  lung  at  the  level  of  the  root,  numerous  masses 
of  cheesy  material ; these  masses  had  a flat  surface  turned  towards  the 
pleura,  as  big  as  a shilling,  and  w'ere  perhaps  of  a quarter  of  an  inch  maxi- 
mum thickness.  Immense  numbers  of  minute  grey  miliary  tubercles  in 
lx)th  lungs ; semicalcified  nodules  at  left  apex. 

Compare  also  Dr  Goodhart’s  case  in  Pathological  Transactions,  vol.  xxix. 
(1878),  Case  6,  p.  325. 


i 


Two  groups  of  pearl-nodules  from  under  surface  of 
diaphragm,  in  a man  aged  40,  who  died  of  rapid 
phthisis  (Addeuhrooke’s  Hospital,  15th  Nov. 
1880). 
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Fauob,  “ A Pn>{<[rv«iive  CtuMHui  ami  prriltalilT  TnWrruloua 

Diatsaae  of  tin*  Lyiuiilutic  UUuda  autl  8|»Iocil" — PaM.  Tratu.  voL  XJtv. 
(1874)  i».  m 

Coi;rLAXU,  CW  iu  Vatk,  Tratu.  voL  xxv.  (1874X  p 142. 

Mall*, aKr*l  46, aUmitUKl  with  aliiluiuiiuU  (lUtrnaioD.  Tap|»«d.  Old  mlhiwiona 
Ijctwivn  thr  diaplimtpu,  ami  the  livi*r  and  aplcwn.  The  rarfaet  of  tk$  livtr 
prvacutnl  yeJluwult'white  ni«n>ua>lo(ikiuK  nmlulaa  of  the  alie  of  |K*aa.  On 
section  of  Uio  hiiwr,  siuiiUr  uimIuIiw,  the  minority  about  the  sise  of  dried 
|iMM,  none  IwiiiK  Utitrr,  were  found  scaUrml  more  or  leas  «|«arsely  throuith' 
out  the  parrnrhyina.  TIimw  nudult9i  wetv  of  very  linn  ronsutcnce,  and  but 
luraady  attaehetl  to  the  »uiTuumlint(  tissue  ; so  that  they  stood  out  in  relief 
on  tlie  surfore  of  the  section.  They  welt*  thus  very  readily  cnucUvilod  ; 
they  Were  nifwtly  unenrapsulod,  but  some  ap|ieared  to  shell  out  from  a 
sniooth'Walled  sac.  Tliey  were  opa<|Ue  yellowish* white,  and  not  softenml ; 
luiMt  numerous  in  rif(ht  lobe.  .Ifcaraisric  gUtmU  all  nislular,  and  eiilantedj 
up  to  sixe  of  a walnut ; their  sulsttance  opai|ue  yelbiwish*whiie,  save  in  the 
neitthUrnrhissI  of  the  rapstile,  which  was  much  thickeneil.  HuUi  lungtccm- 
taineil  in  iip|ier  lobes  Ann  masses  of  old  pit;menli*d  and  in«luraU»d  tuliercle^ 
with  a few  small  vomirte  and  cretified  nodules  in  the  midst  of  the  iletuw 
tissue.  Unmekitd  gUimtU  enlaryv*!  and  pi((menUsl.  ('orvical  (glands  enlnr^K*^ 
and  cheesy,  and  some  of  tliem  sofleneil  in  the  cemtre.  In  some  of  the  micro- 
soofiir  spi*cimens,  snmil  vessels  containing  bhssl  could  In*  seen  in  the  growth. 
Tlie  (|uestion  was  whether  the  formations  were  syphilitic  or  tulM*rcular.j 
“ Ilut  they  do  not  confonn  in  many  particulars  to  tho  received  d(!scripUonf| 
of  tubercular  growths  or  of  syphilitic  gummato." 


P.  H.  Ptb  Smith,  **  Primary  ('aseous  Degeneration  of  Lympliatitf 
(Hands,*— /‘otA.  Trans,  vol.  xxvi.  (1876)  p.  2()2. 


A wonuin,  aged  47.  Enlarged  and  caseous  cervical,  axillary,  thorodCil 
nlslominol  and  inguinal  It/mphatir  gland*.  Over  the  jsuietal  pUura  nnd^ 
jKritardium,  and  on  the  smntt  turfact  of  th*  atomach^  smooth  round  ncslulei 
from  sixe  of  pin*hca«l  to  Uiat  of  a ]iea,  opmjuo  and  cheesy,  irregularly  distri* 
buteil  and  widely  scatteml.  “ None  were  like  the  grey  granulations  of  the 
oitlinary  tuWrculosis  of  serous  membranes.”  No  tuberclee  in  lungs  or  in 
other  viscera.  j 


1 

I 

I 

i 


SchCppki.,  Unt«r$ufhungen  fiber  Lymphdriiaen-TubemJoat.  Ttibinj 
1871. 

A laigc  proportion  of  Schiippel’s  forty  cases  of  primary  tul»ercnlosis  of 
the  lymphatic  glands  were  also  coses  of  tuberculosis  of  one  or  more  of  the 
serous  membranes. 
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Humphreys,  Report  of  Case  at  ChUdren’s  Hospital,  Pendlebiirj',  Man- 
chester, in  Med.  Times  and  Gazette,  vol.  Ivii.  (1878)  p.  127. 

Child,  aged  G.  Sudden  onset  of  illness ; died  after  twelve  days.  In  hrain, 
a complex  condition,  including  miliary  tubercles  of  the  arachnoid.  Parietal 
and  visceral  layers  of  pericardium  joined  by  unusually  firm  adhesions,  on 
separating  which,  each  layer  was  lound  to  be  thickly  covered  'with  large 
semi-transparent  tubercles.  The  condition  of  both  pleures  resembled  that 
of  the  pericardium  in  all  respects.  Enormously  enlarged  and  caseous  bron- 
chial glands.  Convex  surface  of  liver  everywhere  adherent  to  diaphragm  by 
firm  cellular  bands.  On  being  separated,  the  under  surface  of  the  diaphragm 
was  seen  to  be  covered  by  clusters  of  large  flattened  tubercles.  The  condi- 
tion of  the  rest  of  the  peritoneum  was  similar  to  that  of  the  diaphragm. 
Testicles  enlarged  and  firm ; two  or  three  small  caseous  nodules  in  epi- 
didymis. 

Burrows,  “Tubercular  Pericarditis.”— il/ed.  Chir.  Trans,  vol.  xxx.  (1847). 

Sutton,  “Fibroid  Degeneration  of  the  Lungs.”— Med.  Chir.  Trans,  vol. 
xlviii.  (1865)  p.  300. 

Case  of  four  months’  duration,  man  aged  26.  On  the  pleura  over  the 
lower  lobes  of  both  lungs  were  a number  of  hard  grey  bodies  the  size  of 
split  peas.  The  bronchial  glands  much  enlarged,  some  of  tliem  as  large  as  a 
walnut ; several  of  them  intimately  united  together  by  a very  firm  greyish- 
red  looking  material.  The  glands  were  all  very  firm  and  tough,  and  in- 
creased in  density,  and  many  appeareil  as  if  they  had  been  converted  into 
fibrous  tissue  ; others  were  yellowish  in  the  centre  and  firm  in  the  peri- 
phery, and  a few  were  beginning  to  be  white  and  chalky.  In  both  lungs 
consolidation  and  induration,  in  patches  or  diffused. 

Valentin,  “ Zur  Casuistik  der  Tuberculose.” — Virchow’s  Archiv,  vol.xliv, 
(1868)  p.  296. 

Tins  paper  is  intended  to  illustrate  the  doctrine  laid  down  by  Klebs,  in 
the  paper  immediately  preceding  it,  that  tuberculosis  is  due  to  an  infective 
virus.  Tables  are  given  of  a large  number  of  cases  examined  at  Berlin  and 
at  Bern,  and  seven  cases  are  recorded  in  detail. 

Case  III.  Tuberculosis  caseosa  peritonaei,  &c.  Left  lung  firmly  united 
to  the  diapliragm  ; in  the  lower  part  of  the  pleural  cavity  a yellowish-white 
mass  adhering  loosely.  Intestines  firmly  united  to  one  another  and  to  the 
anterior  abdominal  wall.  Extensive  flat  nodules  of  yellowish-white  colour, 
up  to  1 cm.  in  thickness,  adherent  to  the  abdominal  wall,  covered  by  a layer 
of  peritoneum  ; it  was  ob'vious  at  their  periphery  that  they  were  made  up  of 
a number  of  closely-packed  round  nodules.  The  same  formation  continued 
down  towards  the  pelvis  in  two  narrow  cords  to  end  in  another  thick  mass. 
Liver  united  to  the  diaphragm  and  the  stomach  ; in  the  midst  of  the  adhe- 
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•iuiM  in  the  imiwtinlial  re)(iuii  an  exicnaive  i;reyiiili*yenow  ^jivany  nuu«. 
lle|Mitic  flexutv  of  rulun  adherent  U»  liver.  H|)In-n  united  to  dia})hra|{iu  ; 
nrar  it,  and  e«|Mwially  at  the  hiluo,  nunieruUH  white  iimlultw.  Two  eawoun 
iiuuaea  aa  lor),*e  aa  a|>|dtw  in  the  odhckiuna  of  the  td^tuid  flexure.  In  the 
hilua  of  the  liver,  n<NluUr  inaaaej*  like  the  ljefon»>mentiomHl.  In  the  liver 
a limited  nuniU>r  «if  whitidi  mMlulea  up  to  the  aire  of  jK^aa,  ea{Hx:ialIy  rrtund 
aUiut  the  ^lUhlodder.  Old  inU*rNtitial  orchitU. 

(*a»MJ  IV.  klnii,  ttfpsd  2H.  Tulierculoaia  {M^ritomeL  In  the  anterior 
nit*«luuitinuui  a nundjer  of  malulea  aa  larxe  aa  walnuu.  In  left  lung,  miliary 
liiMlulea,  and  on  the  pleura,  Hixht  luit|{  Anuly  uniUvI  to  the  coatul  pleura 
and  the  diaphroKin  i in  the  o<lhe«iona  numeroua  ^rey  ntNlulua.  lirvnrhial 
glands  ainall  and  deep  ixhI  ; contaiuml  only  two  or  thret*  yellowiah  nodulea. 
(.'aMxiUji  noiIuUw  under  the  prrtioneum  of  the  anterior  alMhuuilul  wall,  idong 
the  epiputric  arteriea  ; the  |oirieUil  periumetim  of  the  anterior  wall  every* 
when'  much  thickenwl  and  dmaely  wverwl  with  clear  yellow  nodulea.  The 
aame  oreum^  thmu^hout  the  whole  |M-riUineal  cavity,  in  the  n*ceaHe«  of  the 
ndhen*nt  inteatim'a,  and  more  aijaraely  iM'twivn  the  ])eritoneum  and  the 
liver.  Hurfare  of  diaphm^^m  oox'erwl  hy  the  aame  j^rcy  nodulea.  Numemua 
ntalulea  on  aurfacc  of  kidntys;  aome  in  the  spleen  and  liver.  Mesenteric 
glands  rnlai^l  and  |iartly  coaeoua.  The  tuU'iruIoaiii  in  thia  raoe  ia  con* 
aidenti  to  hove  apraad  from  the  {writoncum,  and  to  luivv  rencluMl  the  luufpi 
and  pleura  direct  thn>U}(h  the  diaphrat^m. 

Coae  V.  Female,  o^hI  66.  Ulcua  fnrici  foraitan  tuliercuhaium.  Tul>er* 
cuhwia  miliaria  |a>riton{i’i  ct  utt’ri.  Uloura  tul>crcuJoaa  veiitriculi  ct  coli 
oacendentia. 

Umler  surface  of  diaphragm  covore*!  with  numemua  ffrvy  nodulea.  Serous 
fovering  of  amall  intcatinc  aown  with  numemua  miliary  nodulea  Some  in 
Doiigloa’a  apace.  Tulx'rruloaa  ulcers  in  the  stomach  and  in  the  oacending 
colon,  with  numeroua  pin*h(wl  ncxlulea  in  their  flo<jr  or  in  the  neighliourinx 

M'nMUL 

Caac  VI.  Female,  ngwl  68,  for  twelve  ycare  in  a lunatic  aaylum  ; death 
Hudden  and  unexiK*cte<l. 

Tuniouni  of  U»e  occipital  Iwne,  In  the  apex  of  the  right  lung,  pigmented 
nodulea  of  tough  conaiatcncc.  The  whole  peritoneum  covcretl  with  an  im* 
mcnac  nunilxT  of  amall  grey  no<lulea,  very  dense  on  the  meaentery,  the 
omentum,  and  the  aeroua  coat  of  the  intestine.  On  the  upper  surface  of  the 
liver,  flhmua  adhcaiona  to  the  diaphragm,  which  contain  numeroua  grey 
no<luIea.  Capsule  of  the  spleen  covenxl  with  nodulea.  Seated  on  the  peri- 
toneum of  Ihiuglaa’a  sjaure,  a thick  gelatinous  nodulated  mass.  A small 
mund  ulcer  of  the  stomach,  apparently  ulcus  simplex. 

Litten,  **  Ulcus  Ventriculi  Tulxjrculosum.”— Virchow’s  Archiv,  voL  Ixvii. 
(1876)  p.  616. 

An  oval  ulcer  along  the  lesser  curvature  of  the  stomach,  its  base  and 
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edges  ridged  and  hajmorrhagic.  Isolated  nodules  in  its  floor  and  on  the 
thickened  serosa.  The  new  formation  contained  giant-cells  with  marginal 
nuclei.  E.xtensive  caseation  of  epigastric  glands  (especially  on  the  back  of 
the  stomach)  and  of  mesenteric  glands.  Moderate  amount  of  deposit  of 
miliary  tubercles  on  the  peritoneum.  Tubercular  ulceration  of  larynx, 
bronchi,  and  lungs.  No  other  ulceration  of  digestive  tract  except  that  in 
the  stomach,  which  gave  rise  to  no  symptoms  during  life. 

Orth,  “ Ueber  Localisirte  Tuberculose  der  Leber.” — Virchow’s  Archiv, 
Ixvi.  (1876). 

The  second  case,  pp.  115-117,  a woman,  aged  59.  Lungs  occupied  by  a 
number  of  tough  greyish- white  or  yellow  caseous  centres,  surrounded  by  a 
kind  of  capsule,  each  with  a small  lumen  in  the  centre.  Upper  surface  of 
the  liver  united  to  the  diaphragm  by  short  strings  of  adhesions  ; in  these  lie 
numerous  nodules  from  the  size  of  a lentil  to  that  of  a pea,  the  smaller  grey 
and  translucent,  the  larger  yellow  and  opaque.  The  whole  peritoneum 
covered  with  suhmiliary  nodules.  The  anterior  margin  of  the  liver  occupied 
by  a very  extensive  nodulated  tumour-mass  of  conglomerate  tubercles  ; 
towards  the  left  lobe,  the  nodules  occur  isolated,  and  of  the  size  from  peas 
to  cherries.  The  liver  contained  also  a few  suhmiliary  grey  nodules.  Portal 
and  lumbar  lymphatic  glands  enlarged  and  caseous. 

Brissaud,  “ 6tude  sur  la  Tuberculose  Articulaire.”  —Revue  Mensuelle  de 
Midecine  et  de  Chirurgie,  iii.  (1879). 

Obs.  2,  p.  464.  Man,  aged  22,  ill  with  symptoms  of  sub-acute  rheumatism 
suice  six  days.  After  admission  into  hospital  dyspnoea  appeared,  and 
symptoms  became  aggravated.  Diagnosis  of  sub-acute  rheumatism  changed 
for  that  of  acute  tuberculosis.  Remarkable  degree  of  cyanosis  before  death. 
Miliarj’^  granulations  in  great  abundance  on  the  pleura  and  disseminated 
through  the  whole  of  each  lung.  No  old  disease  in  the  lungs.  On  the 
pericardium  granulations  as  large  as  a pin-head,  remarkable  for  their  trans- 
parency, like  small  drops  of  dew.  Tubercles  on  the  great  omentum,  peri- 
toneum of  diaphragm,  capsule  of  liver  and  spleen,  on  kidney,  and  under  the 
mucous  membrane  of  the  intestine.  In  the  pons  Varolii,  four  tubercles  as 
large  as  peas,  and  one  in  the  medulla  oblongata.  On  the  synovial  membrane 
of  the  right  knee-joint,  a large  number  of  greyish  granulations  the  size  of  a 
pin-head,  flattened  where  there  was  pressure.  In  all  the  situations  the 
tubercles  contained  large  nucleated  cells  in  their  outer  layers,  and  a great 
number  of  giant-cells  with  granular  protoplasmic  interior  and  marginal 
nuclei 
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EXPLANATION  OF  PLATE  I. 


Fig.  1.  Concave  base  of  lung  and  adjoining  convex  lateral  aspect, 
covered  with  leaf-like  and  cord-like  pleural  outgrowths ; margin  of  the 
lung,  showing  a border  or  frill  of  pleuritic  new  formation.  From  Case  9. 

Fig.  2.  Upper  surface  of  the  liver,  showing  patches  of  delicate 
membi’ane-like  outgrowths,  with  free  and  sometimes  upturned  edges  j 
they  are  formed  by  the  coalescence  of  the  smaller  kind  of  outgrowths 
of  fig.  1.  From  Case  9. 
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EXPLANATION  OF  PLATE  II. 


Fig.  3.  Under  surface  of  diaphragm,  covered  with  an  eruption  of 
large  flat  nodules,  for  the  most  part  uniform  in  sme,  sometimes  con- 
fluent; membranous  appearance  at  lower  part  of  the  figure.  From 
Case  2. 

Fig.  4.  Sharp  margin  of  lower  lobe  of  lung,  showing  characteristic 
pleural  outgrowths.  From  Case  7.  (The  brown  colour  of  the  lung 
substance  is  owing  to  its  having  been  preserved  for  a time  in  potassium 
bichromate. ) 

Fig.  5.  Lateral  convex  surface  of  lung,  showing  sessile  and  pedun- 
culated pleural  outgrow tlis,  of  various  sizes  and  of  whitish  colour. 
From  Case  3.  (Typical  acute  tuberculosis  in  a child.) 

Fig.  6,  Surface  of  gpleen,  showing  sessile,  pedunculated,  and  tongue- 
shaped outgrowths  of  the  peritoneal  covering.  From  Case  5. 
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EXPLANATION  OF  PLATE  III. 


Fig.  7.  Lung,  with  whitish  wedge-shaped  mass  near  interlobar 
fissure ; the  mass  is  dimly  seen  to  consist  of  a number  of  confluent 
round  nodules ; a branch  of  the  pulmonary  artery  runs  up  to  and 
disappears  beneath  the  thin  end  of  the  wedge.  The  interlobar  fissure 
is  bridged  over  by  pleuritic  membrane.  From  Case  2.  (Spirit  pre- 
paration.) 

Fig.  8.  Piece  of  lung,  with  membranous  expansion  of  pleura  on 
right-hand  edge,  and  the  substance  occupied  by  a number  of  yellowish- 
white  nodules  definitely  encapsuled  by  translucent  tissue.  From 
Case  7.  (Bichromate  of  potash  preparation.) 

Fig.  9.  Piece  of  lung,  shomng  a number  of  smooth-walled  cavities 
of  various  sizes  and  shapes ; yellowish  nodules  in  the  intervening  lung 
substance.  From  Case  5.  (Bichromate  of  potash  preparation.) 

Fig.  10.  Section  of  bronchial  lymphatic  gland,  showing  a number 
of  round  nodules  in  its  interior,  each  definitely  bounded  by  a trans- 
lucent capsule.  From  Case  5.  (Bichromate  of  potash  preparation.) 
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EXPLANATION-  OF  PLATE  IV. 


Fig.  11.  From  the  wedge-shaped  mass  in  the  lung  in  fig.  7 (Case  2) ; 

four  of  the  small  tubercles  that  make  up  the  conglomerate ; partial 

vascularisation  of  the  new  growth  ; separation  of  the  necrosed  centre 

from  the  vascularised  periphery.  ( x about  60.) 

Fig.  12.  From  the  edge  of  the  wedge-shaped  mass  in  the  lung  in 

fig.  7 (Case  2) ; a single  ultimate  tubercle,  partly  vascularised  in  its 
/ 

interior,  and  with  an  extensive  investment  of  tortuous  blood-vessels 
on  its  periphery.  ( x about  150.) 
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EXPLANATION  OF  PLATE  V. 


Fig.  13.  From  the  wedge-shaped  mass  of  whitish  substance  in  tlie 
lumj  in  Case  3 (typical  acute  tuberculosis  in  a child) ; a single 
tubercle  surrounded  by  an  extensive  plexus  of  distended  blood-vessels. 
( X about  60.) 

Fig.  14.  From  a bronchial  lymphatic  gland  in  Case  5;  several 
tubercles  occupying  the  follicular  tissue ; the  cortical  lymph  sinus 
contains  red  blood-corpuscles ; the  tubercles  contain  giant-cells,  and 
are  partly  necrosed  or  calcified.  ( x about  60.) 
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EXPLANATION  OF  PLATE  VI. 


Fig.  15.  From  thickened  floor  of  healed  ulcer  in  the  ileum  in  Ca.'se 
10;  a tubercle  with  multinuclear  cells  lying  loosely  in  the  centre,  and 
epithelial-like  cells  in  the  periphery;  transition  of  the  connective- 
tissue  cells  of  the  region  to  become  the  epithelial-like  cells.  ( x 250.) 

Fig.  16.  Similar  appearance  to  that  of  fig.  15,  from  the  normal 
placenta  of  the  Guinea-pig;  transition  of  the  enlarged  and  epithelial- 
like  cells  of  the  circular  muscular  coat  to  become  multinuclear  cells, 
(x  150.) 

Fig.  17.  Appearance  found  near  one  of  the  small  scattered  nodules 
in  the  lower  lobe  of  the  lung  in  Case  7 ; the  bronchial  wall  broken 
through,  and  the  lumen  of  the  tube  filled  up  by  a portion  of  the 
tubercle.  ( x 90.) 
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